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IT TAKES 15 


There's beauty hidden in every piece 
of wood. You can see it in your imagina- 
tion. All you need to bring it out is the 
right tools. 

At Shopcraft, we make those tools. 
And we make them better than anyone 
else. Our BenchTop Tools are engi- 
neered for exceptional capability, yet 
they fit conveniently on your workbench 
and are surprisingly economical. 


© BenchMark Tool Company 1983 


There's a 10-Inch Band Saw for intri- 
cate scrollwork and breathtaking curves. 
A 4-Inch Belt Sander that's a complete 
finishing center. A Wood Lathe to turn 
beautiful legs and bowls. A vz-Inch Drill 
Press for row upon row of precisely 


MAGINATION ... 
AND THE RIGHT TOOLS. 


And, because we build them right, we 
can back them with an exclusive 3-Year 
Limited Benchtop Warranty. The longest 


drilled holes. Even a 5-Inch Grinder to 
keep your hand tools sharp and true. 

Beauty from wood. All it takes is 
your imagination and the Right Tools. 
Shopcraft Tools. 

Look for Shopcraft BenchTop Tools 
and quality Accessories at your favorite 
hardware store or home center. Or call 
314/634-4040 for the name of your near- 
est Shopcraft dealer. 


BENCHTOP TOOLS 
THE RIGHT TOOLS 


BenchMark Tool Company 
Jefferson City, MO 65101 


Made in U.S.A. 
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No other Canadian whisky 
tastes quite like Windsor. 
One drink will show you 
Windsor's unsurpassed mild- 
ness, satin smoothness, pure 
drinkability. Our taste stands 
out. That's why Windsor 
stands alone. 
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Highlights of this issue 


Here at last: 
flat-screen color TV 


Pocket TVs aren't new, but color is 
something else. Here's our report from Japan. 


100 
Spy photos from space 


America's surveillance satellites are 
unrivaled in the history of reconnaissance. 


94 


Car test: challenging 
the Honda Accord 


How does the made-in-America Accord fare 
in the pit with the Japanese competition? 


36 


Home electronics 
—PS special section 


Guide to low-cost computers; compact digital 
discs; little-dish TV; videotape editors. 


143 


Cars and Drivi 

Mercedes’ new bal ЕРЕЖЕЛЕРІН . 32 

PS car test: challei the Honda Accord . 36 

PS3,000-mile test: U.S.-made Accord EM 

Hot plug for quicker diesel starts .. 68 
issan/Datsun 300ZX—newest Co 7 


sler Vista—van ог wagon’ 
ere new lightweight... 
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Computers and Electronics 
VCRs add super hi-fi... 

d-size, but here at last: 
The magic picture machine. 


New Technol 
Computers and robots join the fight against fire .. 


Spy pl otos from space ...... 


The war against cancer: machines that sort cells 
New Products and Inventions 
Folded fluorescents... 


Human engineer in a chart. 
Rescue slide for skyscraper fires 


Concrete springs .. 
3-D optical blender .. 
Energy News _ 


Wired wall for solar houses... 34 
Solar-water-heater kit... 62 


Superinsulated house trusses. 
Сте plane.. 
Super-tech house.. 
Capillary solar collector . 
Home and Yard 

PS leisure-home plan: little big house 
Off-the-floor parquet .. 
Tiling for passive solar. 


Kit plastic greenhouse: 
Eighth annual PS/APA design competition .. 


Tools and Techniques 
Sanding secrets ........ 


Shapers are for home 
Joining metal to metal. 
PS Special Section: Home Electronics 


Low-cost computers .... 
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Joining 
metal to metal 


Soldering, brazing, and welding basics are easy 
—and fun—to learn. But precaution is needed. 
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ACTION PROGRAM 


Action Program keeps pictures bright and 
clear in any light. You just focus and shoot! 


POWER WINDER 


It's built right in! Automatically advances 
film after each shot. 


PROGRAMMED FLASH 
The all-new Speedlite 244T makes flash 
shooting totally automatic too! 


CANON FD LENSES 

The entire line of over 50 interchangeable 
Canon FD lenses fits the Canon T50 
camera... wide-angle, tele- 
= photo, zoom—and 
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AUTOMATIC FILM TRANSPORT 
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jn General Has Determined 
Is Dangerous to Your Health 


TRA LIGHTS. 5 mg. “tat, 05 mg. nico cigarette by FTC method, 
FILTER. 9 mj. “tar, 07 mg. nicotine av. ре cigarene, FTC Report MAR. 83. 


Great Taste 
with Low Tar. 
That's Success! 


Readers Talk Back 


‘Address letters for this column to: Readers Talk Back, Popuuar Science, 
380 Madison Ave., New York, N.Y. 10017. Because of the large vol- 
ume of mail, we are unable to acknowledge unpublished letters. 


Another Magnus 


There are simpler ways of building Magnus- 
force wind machines than Thomas Han- 
son's barrel-blade windmill |PS, Аце. І. 
Modified Savonius S-rotors make good self- 
driven rotor cylinders. The formula given 
by Savonius for maximum Magnus lift was 
to make the central gap of the S-rotors М 
to % the diameter of the vanes. I built 
a mill with such S-rotors (photo) and 
achieved a very high-torque, low-speed 
machine. Some efficiency is sacrificed, but 
it is much simpler. 

Richard A. Ford, Columbia, Mo. 


Here and now 


David Salisbury’s article “Nowcasting” [PS, 
Aug.] focused exclusively on the federal 
government's approach to the marriage of 
meteorology and computers. It should have 
noted that the original work in the area 
of integrated weather systems was done 
at the Space Science and Engineering Cen- 
ter of the University of Wisconsin, Mad- 
ison, under the leadership of Professor 
Vernor Suomi. It should also have pointed 
out that many mesonets of automated 
weather stations had been in use for sev- 
eral years in advance of NOAA’s PROFS 
project. Ours, in California’s Great Cen- 
tral Valley, was run by farmers and began 
operation during 1981. 

The article states that we will have to 
wait 20 years to see widespread use of the 
PROFS ideas. Actually, private-sector me- 
teorology is in action to realize these tech- 
nological advances today. It is in all our 
best interests for the partnership between 
public and private interests to proceed— 
full speed ahead. 

Rolland K. Hauser, Technical Director 

Nowcasting, Inc., Chico, Calif. 


Ply winner challenged 


As usual, this year’s winning plywood- 


contest projects [PS, Aug.] were creative 


and exciting. However, one of them—the 
chair designed by Thomas Parker—had 
many similarities to a design in a book 
that I used in college: Nomadic Furniture, 
by James Hennessey and Victor Papanek. 
I sincerely hope this was purely coinciden- 
tal because it would be unfortunate to 
award a non-original design solution. 
Frank B. Golley, Decatur, Ga. 


Al Lees replies: “Several other readers have 
noted this similarity. Actually, Jim Hen- 
nessey’s redesign of the German chair com- 
bines elements of both our tied-for-third- 
place chairs, and neither of our chairs 
duplicates the earlier design. Because hun- 
dreds of project plans and books are pub- 
lished each year, it would be impractical 
for PS or APA to memorize them all as an 
aid to judging. The burden of originality 
lies with the contest entrant, who must sign 
a statement that the entry is an original 
design.” 


Cut corners? 


I was taught about the problems of neu- 
tron embrittlement of reactor vessels 
(‘Thermal Shock,” PS, June] while in the 
Navy Nuclear Power School way back in 
1966. I was also taught how to handle the 
specific stuck-valve problem that occurred 
in the Three Mile Island reactor—which 
the TMI reactor operator did not know. Ad- 
miral Rickover believes, and I agree, that 
civilians are not to be trusted with nuclear 
power plants because they will cut corners 
on safety and training to make an extra 
buck. 

Michael L. Simon, Chicago, Ill. 


Still champion 


John F. Woyke's letter concerning the lon- 
gevity and cost per square foot of batch 
solar water heaters [RTB, June] should not 
go unchallenged. First, with minor main- 
tenance, batch heaters typically provide 10 
to 20 years of service. Second, although 
batch heaters might cost more per square 
foot of collector-glazing area than some 
other solar water heaters, their outstand- 
ing efficiency most often makes batch 
water heaters winners at the bottom line. 

Dan Reif, Amherst, Mass. 


Reif is the author of Passive Solar Water 
Heaters: How to Design and Build a Batch 
System ($14, Design Works Inc., Box 489, 
North Amherst, Mass. 01059). 


Payback comeback 


As long as you're dealing with misunder- 
standings about payback calculations for 
energy devices [RTB, June], let's carry it 
a little further. Professor Katz said that а 
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Readers talk back 


$2.55 investment to save 33 cents per year 
would incur a yearly interest penalty of 
25 cents (if invested at 10 percent interest). 
This would leave an eight-cent-per-year 
return. If, however, an individual earns a 
taxable income of $20,000, he will pay 36 
percent on any additional interest income 
(combined federal and Michigan state tax). 
In this case, the penalty of 25 cents is re- 
ally 16 cents, and his true saving is 17 
cents. 

Tom Stockton, Ann Arbor, Mich. 


Prefab solar 


It might interest your readers to know that 
Pre-Cut International Homes has a line of 
solar houses to go with its foam-core walls 
(PS, June]. Under contract with the com- 
pany since 1981, I have developed over two 
dozen designs specifically for this system; 
another dozen are in the works. They are 
of all different sizes and range from me- 
dium-to high-performance passive solar. 
Many include provisions for active-solar 
hot water and photovoltaic cells. 
John Ottenheimer, Architect 
Lopez Island, Wash. 


Whatever happened to...? 


As I was reading through some back is- 
sues of PS I came across a Ben Kocivar 
article, “Ram-Wing X-114” [PS, Dec. '77]. 
I am extremely interested in finding out 
if there were any further developments 
with this "flying boat." 

Glen E. Woodworth, Wasilla, Alaska 


Ben Kocivar replies: "The aircraft in the 
article was severely damaged when land- 
ing in a crosswind across some waves. The 
German government is still interested in 
this project and possibly will have some 
more developments in the near future. We'll 
cover it when it develops.” 


Which sprayer? 


I am planning to purchase a sprayer for 
sealing the cedar front of my house, so I 
enjoyed E. F. Lindsley’s “Portable Com- 
pressor” [PS, Jan.]. I would have liked to 
have seen a comparison between the Power 
Pal and the airless sprayers that are 
available, however. How about it? 

J. L. Bachman, Coon Rapids, Minn. 


E. F. Lindsley replies: “I favor the compres- 
sor because it is useful for so many things 
other than just painting. Just one time 
pumping up a flat tire can make it worth 
the cost. For a house-sized job, however, my 
experience is that it’s best to buy or rent a 
husky two-cylinder compressor and a spray 
gun made for large jobs.” 


S-curve solar 


I have been trying to think of the draw- 
backs to Ben Johnson's ingenious S-curve 
solar absorber [PS, Aug.], which uses black 
metal plates whose edges curl around 
straight copper tubing. The only possible 
weakness I see is that the many plates of 
each collector would have to be curled very 


accurately—straight, say, to within 0.01 
inch. Otherwise, contact with the tube will 
be poor. What materials and dimensions 
does Johnson use? 

William A. Shurcliff, Cambridge, Mass. 


Ben E. Johnson replies: “There are 14 soft- 
aluminum panels in one eight-foot panel. 
They are curled around lengths of Ys-inch 
hard-copper tubing on seven-inch centers. 
I bent the panels to a smaller outside diame- 
ter than the copper tubing so the force 
formed a good fit. The entire panel was as- 
sembled before painting to avoid a paint 
insulation barrier.” 


Indoor solar tests 


Your article on solar-water-heater ratings 
[PS, June] was a good start but was incom- 
plete in several respects. For one, it did 
not mention that the SRCC system test is 
an indoor test using sunlamps. The rat- 
ings it gives are higher than outdoor rat- 
ings because no consideration is given for 
wind chill, dust accumulation, and vari- 
able sunlight on partly cloudy days. 

We also would like to inform you that 
the Sunwizard unit now is being tested 
outdoors, since the SRCC has finally been 
persuaded by our technical arguments that 
the indoor test is unsuitable for our unit’s 
cylindrical shape. We expect our rating will 
be revised to about 20,000 Btu per day, 
and if the outdoor test were in a white- 
painted area as is usual with our installa- 
tions, it would be about 26,000 Btu per day. 

Our experience with standardized rat- 
ings, tax credits, and utility rebates has 
been that their administrators are slow to 
recognize innovation and may inadver- 
tently help to stifle engineering advances. 
If you invent a better mousetrap these 
days, you may be outlawed by the other 
mousetrap makers. 

Mike Mellon, President 
Sunwizard, Inc., Des Plaines, Ill. 


Got his goat 


Responsible herdsmen and goat owners are 
well aware that goats should not be al- 
lowed to forage where toxic plants grow 
[Science Newsfront," PS, Aug.]. They 
should also know that most ornamental 
shrubs, hedges, garden flowers, and peren- 
nial flowers (with the exception of roses) 
are considered unsafe. Although there al- 
ways will be isolated cases of the type 
reported, please don't leave your readers 
with the impression that any goat outside 
a large dairy farm is a walking poison 
factory. 

Lawrence E. Wicks, Woodford, Va. 


Diagnostic computer 


The Smartscope manufactured by Allen 
Electronics Testproducts Division is not а 
"comparable machine" to the Coats auto- 
diagnostic computer (PS, Aug.]. Instead of 
merely reading specifications, the Smart- 
scope analyzes actual performance vari- 
ables. Then it prints out potential solutions 
that the mechanic should check. I'd like 
to see how the Coats machine would re- 
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INTRODUCING 
A NEW WAY 
TO MAKE 
SPORTS COUPES 
PERFORM. 


вғсооресн PAESI 


BF GOODRICH 
INTRODUCES AN EXCITING, 
SPEED-RATED TIRE FOR 
HIGH-PERFORMANCE SPORTS COUPES: 


THE NEW RADIAL T/A 60H. 


specifically for outstanding саг 
performance. Professional test drivers 
recently tested the Radial T/A 60H on 
unmodified foreign and domestic 
sports coupes. The result: impressive 
performance‘ The test vehicles 
generated as much as 0.812 g's during 
lateral acceleration under dry road 
conditions and as much as 0.768 g's in 
the wet. 60 to 0 mph dry stopping 
slance was as low as 158.0 feet. Most 


a s 


evaluations, the tire provided the cars 


with a high level of predictability and The new speed-rated Radial T/A 60H | 

control at the limit of adhesion. and Radial T/A 70H are engineered 
with advanced materials and 
technology: 


A. Special tread rubber compounds 
promote outstanding traction. 

B. High void-to-rubber ratio reduces 
hydroplaning for optimal wet 
traction. 

C. Computer-optimized tread design 
offers excellent handling. 
D. High modulus bead fillers help 
generate quick steering response. 


BFGOODRICH Т 25275 


The new BFGoodrich Radial T/A 60H 
and Radial T/A 70H—a unique 
combination of advanced handling 
characteristics derived from the world- 
recognized Comp T/A," raised white letter 
styling, and the European H speed- 
rating. These tires are designed to make 
sports coupes perform. 


WE MAKE CARS PERFORM 
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Readers talk back 


spond to a car with a Ford body, a Holley 

carburetor, Krager heads, and a Chevy 

block and ignition system. Believe me, such 

an auto hybrid could be diagnosed and 
finely tuned with Allen. 

Chris Bernardy 

Allen Testproducts Division 

Santa Fe Springs, Calif. 


Quick pitch 


Power and speed control of the Passive Cy- 
clic Pitch wind machine |*5 Wild Wind- 
mills,” PS, June] are obtained only by 
yawing the machine out of the wind; there 
is no pitching motion of the nacelle, as the 
article said. The pitch feature is located 
in the hub assembly. Its purpose is to per- 
mit the rapid yaw rates without the vibra- 
tory shaft load or large flapping amplitudes 
often associated with the yawing of a two- 
bladed rotor. 

Also contrary to the article, speed con- 
trol for most wind turbines does not in- 
volve yaw control. The prototype tested by 
SERI and the Corps of Engineers is un- 
usual in that it uses that method for a two- 
bladed rotor design. 

Finally, the teeter, or cyclic-pitch hinge 
axis, is offset 23 degrees from the blade 
axis, not 23 degrees from the axis perpen- 
dicular to the blade pair. 

Andrew H. P. Swift Jr. 
U.S. Army Corps of Engineers 
Maryland Heights, Mo. 


More on slanted glass 


Just as "one rose does not a summer make," 
neither does one successful vertical-glass 
installation on a solar home say "So Long, 
Slanted Glass" [PS, Aug.]. Many years of 
research during my company’s develop- 
ment of a prefabricated solar greenhouse 
leaves me steadfastly convinced that slan- 
ted glass will be around a long time be- 
cause it provides greater solar gain and 
more-even light distribution. 

Various design factors could have over- 
come the overheating in the original struc- 
ture, including more ventilating capacity, 
a shading system, and night insulation. It 
may be harder for the designer to balance 
these factors with slanted glass, but these 
subtleties are the challenge of his profes- 
sion, and the goal of improved performance 
is worth the quest. 

The real story here is the high-trans- 
missivity 3M SunGain film that was added 
in the redesign. The best of both worlds 
will likely result in the use of high-per- 
formance glazing in sloped installations 
(when the glazings become available at a 
reasonable price). Until then, sloped dou- 
ble glazing with night insulation will con- 
tinue to be the system of choice. 

Scott D. Hicks, Manager 
Development and Technical Support 
Garden Way, Charlotte, Vt. 


It is good to see that the full story on 
slanted glass is finally getting around to 
architects and builders. However, it seems 
the Bakers need to go back to the drawing 
board once again. The lack (apparently) of 
adequate roof overhang will let unwar- 


ranted summer heat in. As for “real-world” 
living, how many people wish to live in a 
fishbowl? Large window expanse with no 

shades is just that. 
Tom Borchard, Energetic Installations 
Des Plaines, Ill. 


Waferboard and termites 


Waferboard sounds like a useful building 
material. Is it resistant to termites? 

Frank Padilla 

Frederiksted, St. Croix 

U.S. Virgin Islands 


Al Lees replies: “Generally, termites have 
little interest in reconstituted-wood panels; 
the wood is infused with bonding resins.” 


Flush hardware 


Your item on the Fluidmaster neglected 
its best feature: ease of replacing the 
washer. After shutting off the water sup- 
ply, flushing the toilet, and disconnecting 
the overflow refill tube, you simply twist 
the tower ' turn and lift it out. Exchange 
the washer for a new one, and then reas- 
semble in reverse order. As a former plumb- 
er, I've asked myself the same question you 
did: Why isn't the Fluidmaster standard 
equipment? 

Wayne A. Self, West Palm Beach, Fla. 


Here's the answer to your question about. 
the Fluidmaster: The sanitary code of 
plumbing requires that the ball cock have 
what's called a vacuum breaker built in. 
This prevents water in the toilet tank from 
being drawn into the water lines in case 
of a drop in water pressure. This can be 
especially dangerous if toilet-bowl clean- 
ers are used in the tank. American Stan- 
dard ball cocks have vacuum breakers; the 
Fluidmaster does not. 

Paul Saleaz, Monroe, N.Y. 


Dual-purpose tower 


The Spanish power tower [PS, July] is an 
interesting idea, but with its requirement 
of 11% acres to produce 50 to 70 kilowatts, 
it is a terribly inefficient use of land re- 
sources. It would make more sense as an 
add-on cycle to conventional technologies 
than standing alone. For example, conven- 
tional power plants must dispose of % of 
the heat generated, at temperatures 40 to 
70 degrees above the ambient. 

We now build huge cooling towers to dis- 
perse this heat to the atmosphere, often 
using electricity to blow the air up the 
towers. By adding height to the towers, we 
could achieve the same effect as the power 
tower, with essentially the same equip- 
ment. The high differential temperature 
would make the process much more effi- 
cient, and we would use heat that is other- 
wise wasted. 

James B. Newman, PE, Cherry Hill, N.J. 


Correction: In “Barrel-Blade Windmill” 
(PS, Aug.], the text should have stated that 
the combined forces of the wind and the 
Magnus-effect lift keep the machine fac- 
ing perpendicular, instead of parallel, to 
the wind. us 


Smokey's engine— 
0—60 mph in 

6 seconds and 

50 mpg, too 


Smokey Yunick launched the little Ho- 
rizon down the street from a screeching 
cloud of tire smoke. The speedometer 
jumped to 60 mph before I could get 
an eye on the sweep hand of my watch. 
Smokey said, "It's under six seconds." 
I firmly believed him. 

After I reported on Smokey's remark- 
able 150-hp, two-cylinder engine [PS, 
April], skeptics said it was one thing 
to custom-build a high-performance en- 
gine from scratch, but it would be more 
convincing if he could change the com- 
bustion system of standard Detroit iron 
to get the same results. Now Smokey's 
done just that. 

Irode in and drove Smokey's conver- 
sion of a standard 2.2-liter (134-cu.-in.) 
four-cylinder engine in a Plymouth Ho- 
rizon provided by Chrysler Corp. 

Quite honestly, that zero-to-60 run 
frightened me. But the rest of the ride 
was enjoyable. Smokey shifted to fifth 
gear, and we rolled along at a sedate 
30 mph with the tachometer showing 
900 rpm. Amazingly, there was none 
of the bucking you'd expect at low en- 
gine speed in fifth gear. And when 
Smokey tramped on the accelerator 
without a shift, the Horizon surged 
ahead smoothly. Later, when I drove 
the car, I was still impressed by the 
catapult takeoff but more surprised by 
the engine's smoothness even at idle. 

Smokey still isn't satisfied. ^We'd get 
a lot better than 50 mpg on the road if 
they'd [Chrysler] let me change the pis- 
tons and cylinder head," said Smokey. 
The only thing he did change was the 
camshaft. He also cut the Chrysler radi- 
ator in half. Reuse of normally wasted 
heat is the secret of both his two- 
cylinder and this four. 

A look under the hood wasn't reveal- 
ing. Smokey had cleaned up some of 
the plumbing he'd used with the two- 
cylinder engine. I could see the heat 
boxes around the carburetor and the 
homogenizer, Smokey's term for the 
little turbo he uses. The handcrafted 
aluminum manifold gleamed like a 
jewel. Otherwise, the engine was stan- 
dard and fit the compartment perfectly. 

What's the future for Smokey's com- 
bustion system? Chrysler engineers 
and executives had driven the car the 
day before. That afternoon Smokey was 
flying to Detroit for further discus- 
sions.—E. F. Lindsley 
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Alternate-Energy Answers 


By JAN F. KREIDER 


Jan F. Kreider is a consulting engineer specializing in the design and economic 
analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology and a lecturer at the University of Colorado. 


More on paybacks 


In the March issue, you presented a for- 
mula for figuring the economic payback of 
energy-saving installations. It included a 
universal constant of 42,000. How was that 
derived? Also, how can the effects of lost 
interest, inflation, and other factors be in- 
cluded in the formula? 

Bernard Swan, North Sandwich, N.H. 


The constant 42,000 is a conversion factor 
for units and is equal to one million di- 
vided by 24. 

Payback period is a calculation of lim- 
ited use in detailed economic analyses, but 
it is easy to figure and therefore enjoys wide 
use. The simple payback period is defined 
as the time required to pay back an invest- 
ment with the saving produced by that in- 
vestment. For example, if an energy-saving 
feature of a building costs $750 and saves 
$100 per year, the simple payback period is 
7' years. 

The discounted payback period is some- 
times used to include the effect of interest 
payments. The equation is a bit more complex: 
log(1 - INT x COSTISAVING) 

log (1 * INT) 


In this formula, INT is the interest rate ex- 
pressed as a decimal. You can calculate the 
required logarithms on a calculator (many 
are available for this) or by using the loga- 
rithm table in a math book. 

In the example above, if the homeowner 
withdrew the $750 from a money-market 
fund in which it was earning eight-percent 
interest, then the discounted payback pe- 
riod is: 

log (1 — 0.08 x 750/100) 

log (1 + 0.08) 


The greater time period is a result of the 
energy savings being used to pay both in- 
terest and principal on the $750 investment. 

The effect of future increases in fuel prices 
can be included in the equation by replac- 
ing the quantity INT with the quantity (INT 
— INFL), in which INFL is the expected 
yearly rise in fuel prices (expressed as a 
decimal). Other versions of the payback- 
period equation, incorporating such factors 
as maintenance, property taxes, and insur- 
ance, can also be used. 


Period = — 


= 11.9 years 


Comparing glasses 


A large glass company suggested I use low- 
iron glass (manufactured in Europe) in- 
stead of conventional glass in my new 
five-acre, solar-heated, earth-sheltered 
greenhouse. Low-iron glass would admit 
more of the light spectrum—mostly in the 
ultraviolet range—but is it necessary? 
Also, is there a way I could decrease the 


loss of reflection from tempered glass? 
Joe Sukosd, Alliance, Ohio 


Low-iron glass admits six to eight percent 
more sunlight than ordinary window glass, 
but at higher cost. It is manufactured in the 
US. by AFG Industries of Kingsport, Tenn., 
which sells the product in standard sizes 
for 25 to 30 percent more than standard 
glass. One very effective method of reducing 
reflection losses is to etch the glass using 
a process developed by Honeywell, Inc. 
Unfortunately the process is currently not 
commercially available, to my knowledge. 


Minimum airflow for A/C 


I design air-conditioning-and-heating sys- 
tems for an air-conditioning contractor. As 
people continually increase R-values, what 
1 am seeing more and more are highly 
energy-conserving, 2,000-square-foot resi- 
dences with 3v-ton, 1,400-cfm equipment. 
My concern is the lack of air movement in 


relatively large structures with low cool- 
ing loads. If the cfm rating is increased to 
get air movement, what happens in the 
evaporator coil? 

Edmund Wilson, Corpus Christi, Texas 


Air movement is a very important part of 
space cooling for two reasons. First, proper 
air distribution requires a certain minimum. 
velocity. Second, gentle air movement over 
the skin evaporates perspiration, producing 
a cooling effect. As cooling-machine sizes 
are reduced, airflow is also reduced, due to 
evaporator-design constraints. This causes 
problems in satisfying both airflow criteria. 
One way to solve the problem (diagram) is 
with a bypass duct and a small, in-duct 
booster fan. The fan is sized for proper air- 
flow, and the damper is set to ensure nomi- 
nal evaporator airflow. 


Unit defined 


They invented a new unit since I took my 
physics: the insulation R-value. How can I 
calculate heat loss with it? 

Wesley Burnhart, Herington, Kan. 


You are probably more familiar with heat- 
loss coefficients expressed in units of Віш 
hisq. ft./deg. Е That expression is termed 


the U-value, and R is simply its reciprocal. 
For example, an R-30 ceiling has a U-value 
of 0.033 Btulhisq. ft./[deg. F. The R-value can 
also be used to find heat loss through walls 
and roofs. For that, you use the expression 


Heat loss = (AREAIR)(T inside — Toutnide) 


As an example, let's find the heat loss 
through a 200-square-foot, R-20 wall when 
the outdoor temperature is five degrees Ё 
and the thermostat is set for 68 degrees; 
(200/20) (68 — 5) = 630 Btulh. 


Solar eyesore? 


I really dislike festooning the very expen- 
sive landscape here in Southern Califor- 
nia with hundreds of square feet of leak- 
prone and resource-intensive plumbing just 
to heat a swimming pool. All the manufac- 
turers I have questioned tell me that only 
massive arrays of unglazed collectors are 
feasible for this application. Why can't 
ui glazed or concentrating collectors be 


“Richard Hahn, Beverly Hills, Calif. 


Unfortunately, solar energy is delivered to 
us in a very diffuse fashion, and because 
at the low temperatures needed for pool 
heating the unglazed collector is the most 
efficient type, the area requirement can't be 
avoided. In your climate, if a pool is cov- 
ered at night and an unglazed collector with. 
a selective surface is used, the array size 
need not be excessive. And if you mount 
the collector on a cabana or other structure, 
you'll avoid using any additional site area. 


Circulating sunspace air 


I am building a sunspace with 250 square 
feet of vertical windows on my deck. I want. 
to deliver the heat collected to my house 
using my furnace fan. How much furnace 
airflow do I need when operating in the 
solar mode? 

Fran Bergonz, Littleton, Colo. 


The rule for sunspace air is six cubic feet 
per minute per square foot of glass—1,500 
cfm in your case. If your furnace blower 
has sufficient capacity, you can use it to tie 
the sunspace into your existing system. Run 
a duct with a motorized damper in it to 
both the return- and supply-air ducts. The 
controls work as follows: When the sunspace 
temperature is above building room tem- 
perature and there is a call for heat, the 
furnace fan is turned on and the sunspace 
damper is opened. On the other hand, if 
there’s a call for heat but no solar heat is 
available, the furnace and fuel igniter come 
on and the sunspace damper stays closed. 
Depending on the setup of the existing duct, 
you might need a second motorized damper 
in the system; it would operate opposite to 
the sunspace damper. Consult a heating 
contractor for more details. 


Got a question on an alternate energy such as solar, wind, 
water, or wood? Wondering about energy-conservation tech- 
niques for home heating or cooling? Every other month, alter- 
nating with "Adventures in Alternate Energy," Jan Kreider 
answers selected questions from readers. Send yours to Energy 
Questions, PoeuLAR Science, 380 Madison Ave., New York, 
N.Y. 10017. Individual queries can't be answered by mail. 
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Science Newsfront 


By ARTHUR FISHER 


New blood analyzer 


Laboratories in hospitals and other health- 
care facilities today are being swamped by 
enormous numbers of clinical chemistry 
tests called for by physicians. Now East- 
man Kodak Co. has developed a high- 
volume, high-speed, programmable, fully 
computerized device that can analyze blood 
and other body fluids using 25 different 
tests—with dry chemistry. These 25 tests 
account for 85 percent of all the medical- 
lab analyses performed in this country. 
The device, called the Ektachem 700 


analyzer, is shown in the photo above, to- 
gether with one of the slides—there is a 
different one for each test—used to per- 
form an analysis. Only a 
blood is needed; the fluid is delivered uni- 
formly by the top spreading layer to the 
reagent layers below where the chemical 
reaction takes place. Inside the device, sen- 
sitive instruments determine either the 
color, electrical conductivity, or reflectance 
of the sample to make the analysis. Incu- 
bators inside the machine keep patient 
samples at body temperature. 

The analyzer's computer uses a Winches- 


ingle drop of 


ter hard disk and two floppy disks for a 
total memory of 20 megabytes (million 
bytes). And one of the most intriguing fea- 
tures of the computer is a touch-screen 
CRT. This allows the operator to program 
the analyzer for any combination of tests 
merely by touching the appropriate pan- 
els displayed on the screen. The analyzer 
can deliver more than 500 tests per hour. 


Medical photography 


An ingenious use of holography—the mak- 
ing of three-dimensional "lensless photo- 
graphs"—has been applied to medical 
imaging. Laurie Wright, a medical phys- 
ics technician at the Royal Sussex County 
Hospital in England, appears below, work- 
ing with a laser camera of his own design. 
He is mbling a hologram from a se- 
ries of images made by a CAT scanner 
through a patient’s skull. The scanners, 
by now ubiquitous or nearly so, operate by 
taking a large series of X-ray pictures, each 
through a slightly different plane, and then 
relying on a computer program to assemble 
the different sections into a detailed pic- 
ture. The sections are called tomographs, 
and CAT stands for computerized axial 
tomography. 

Wright takes a series of parallel tomo- 
graphs and reintegrates them on holo- 
graphic film to make a 3-D image. His 
camera successively projects the tomo- 
graphs, in the form of 35-mm slides, 
through a split laser beam onto a single 
film. Between each exposure, the film plane 
is advanced by the same distance as that 
between the sections from the scanner. The 
resulting holographic image of the patient's 
head can be viewed when illuminated by 
any point source of white light and will 
show the location, shape, and size of a brain 
tumor. 

This application need not, of course, be 
limited to medical imaging. It could be 
used to visualize the interiors of industrial 
objects, for example, by using sections from 
the CIT scanner PS covered recently [PS, 

Continued 
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Detroit Report 


By JIM DUNNE 


Caddy keeps V8 


A V6 gasoline engine is not foreseen for 
Cadillac. The luxury-car division plans to 
keep a V8 as its premier power plant. 
There are reports that a smaller version 
of the current 251-cu.-in. eight is in the 
works. Primary reasons for the V8 deci- 
sion are the engine's smoothness, lower op- 
erating speeds, and quietness. 


More Ford front-drives 


Time is running out for the rear-drive Mus- 
tang and Capri. When the 1985 model 
changeover occurs, the new sport coupes 
will have front drive and will feature in- 
line four-cylinder and V6 power—but no 
V8s. A turbo version of the four, the same 
one used in the Thunderbird turbo coupe, 
will be the high-performance option. Re- 
ports indicate that the '85 coupes will be 
based on the Tempo/Topaz chassis, though 
wheelbase and track dimensions will differ 
slightly from those of the passenger sedans. 
Styling will conform to Ford's new practice, 
emphasizing aerodynamics in an overall 
wedge shape. Flush or hidden headlights 
that retract into the hood are planned. Ford 
also will make a number of other moves 
in its sporty-car lineup. It's likely that the 
Ford EXP, built on the smaller Escort 
chassis, will go out of production. 


AMC pickup 


When the XJ Jeep makes its appearance 
this fall, the line will consist of two models: 
two- and four-door utility trucks. But 
American Motors may not stop there. A 
pickup version is being developed, and it 
could be ready for production by 1985. 
“We're not committed to it yet,” says AMC 
vice-president Dale Dawkins, “but it makes 
sense to have a pickup, just as we have in 
the present Wagoneer.” Another surprise 
from Jeep: the popularity of the Wagoneer 
series. 


The Beetle lives 


At least one of the Beetle’s major design 
aspects might. VW is working on an up- 
dated version of the “pancake” four-cylinder 
engine originally used in the bug. The 
light-alloy block and head formed an un- 
usual opposed-four layout, which today is 
seen only in the Subaru line and the Volks- 
wagen bus. Plans for the future of this 
engine, now built in a water-cooled ver- 
sion, call for installation in a 1986 model 
—probably the Quantum. It would be 
mounted ahead of the front axle, where 
its low profile and light weight (80 pounds 
less than the Rabbit's in-line four) would 
be used to full advantage. VW figures that 


hood lines could be dropped (for better 
aerodynamics) and chassis balance en- 
hanced. The displacement is projected at 
1.9 liters (116 cu. in.), which would make 
it larger than most economy-car engines. 


Auto plastics in the U.S. 


At present, the average new car is 12 to 
15 percent plastic by weight, and this will 
increase in the future as problems with the 
lightweight material are solved. The ex- 
panded use of plastic will be mostly in body 
panels such as those on Fiero and Corvette. 
Structurally loaded parts and engine com- 
ponents will follow. In addition to its light 
weight and corrosion resistance, plastic can 
be formed into more-elaborate shapes than 
sheet metal. Also, parts are easier to form. 
Problems with plastic include difficulty in 
getting smooth, even surfaces; adequate 
strength and stiffness; and longer fabrica- 
tion time. General Motors is confident the 
problems can be overcome because, rela- 
tive to steel fabrication, plastics technol- 
ogy is in its infancy. 


Lightweight trucks 


Since the time of the first motorized wag- 
ons, cargo haulers have been designed 
along one theme: Build them strong, power- 
ful, and tough, and don’t worry about 
weight. But the practice will change in 
1986 when General Motors introduces a 
new light ('% to one ton) truck for Chevrolet 
and GMC lines. Lightweight materials— 
high-strength steel, aluminum, and struc- 
tural plastic—are being considered as sub- 
stitutes for the mild steel presently used. 
GM believes that a couple of hundred 
pounds in weight savings will be a big sell- 
ing point. But the weight reduction is not 
being done specifically for increased fuel 
economy, because it would mean only a 
mile or two per gallon. The trucks will be 
able to carry bigger loads and get along 
with smaller engines. Some of the possible 
sites for the substitution of plastic include 
the hood, tailgate, and possibly the springs. 
The frame will probably be aluminum or 
high-strength steel. 


Beijing Jeep 

American Motors’ agreement to build Jeeps 
in China will not result in an invasion of 
these products into the US. in the forsee- 
able future. First-market targets are China 
and neighboring Indonesian countries. The 
plan is to modernize an existing plant at 
Beijing (old Peking), where the four-wheel- 
drive vehicles are now being built. Later, 
AMC and the Chinese firm—Beijing Auto- 
motive Works—will plan and develop a 
modern Jeep. The new vehicle will be sim- 


ilar to the new CJ lines that AMC is read- 
ying for introduction in the US. within 
two years. AMC will supply its 2.5-liter 
(151-cu.-in.) four-cylinder engine for the 
Beijing Jeep, but wherever else possible, 
Chinese components will be used. What's 
the underlying reason for the AMC-China 
hookup? In the US., labor costs are more 
than $16 per hour; in Japan they’re about 
$6. The labor rate in China? About 60 cents. 


Cars tell age 


What type of car you drive might reveal 
your age. Youngest buyers (those under 30) 
are the ones that makers like best. That's 
because research reveals that buyers tend 
to stick with a brand for a long time. Youn- 
ger buyers could mean years of repeat 
business. 

It's obvious that youth likes sporty cars. 
Among models that attract the under-30 
crowd are EXP, 024, Prelude, 200SX, Chal- 
lenger, Capri, RX-7, Le Car, and Firebird. 

But as buyers get older, choices change, 
and bigger, more-comfortable sedans be- 
come favorites. Among the oldest group of 
purchasers are the Lincoln and Cadillac 
buyers, who have a median age of 60 years. 
The ages of buyers for other top-selling 
models sort out this way: Escort, 37; Cap- 
rice, 58; Olds 88 gas, 57 (88 diesel buyers 
are two years younger); Grand Prix, 37; 
Corvette, 36. 


Bent on quality 


A time-proven way to make big money in 
the auto industry is to bend metal: Take a 
blank and turn it into a form that can be 
used to build a car. It’s surprising that after 
60 years in the business, General Motors 
is still discovering secrets for metal bend- 
ing that promise better quality in its cars. 
Problems with sidewall curl and sidewall 
opening, caused by metal springback, are 
more severe in the high-strength steel GM 
is now using. The steel acts like a piece of 
cardboard that you bend to a right angle. 
Let go, and the cardboard springs back to- 
ward its original shape. GM is finding that 
the speed of bending, and bending particu- 
lar sections of the metal first, have a lot 
to do with the metal keeping its shape after 
it comes out of the die. 


U.S. mini-compact 


General Motors hasn't given up plans to 
build its own mini-compact in the US., de- 
spite agreements with Toyota, Isuzu, and 
Suzuki to sell their models through GM 
dealers. All of GM's divisions were told to 
come up with their best new designs for a 
lightweight, cheap-to-build small car that 
will be as nice to drive as the Japanese 
types. According to the timetable, the car 
could be built no sooner than 1988. Among 
the goodies being considered are a three- 
cylinder aluminum engine, plastic struc- 
tural parts for the chassis, and plastic body 
parts. GM feels that it can match or better 
what is built overseas, but the overriding 
problem remains: getting a car into a show- 
room at the same cost as imports. Е] 
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MEET ADAM: THE COLECOVISI 


Now, command the powers of a 
fully-networked 80K computer system. 
Adam. The power of a professional key- 
board. A built-in word processor pro- 
gram. High speed digital data memory 
drive. Daisy wheel printer. And Super 
Game" System. All in one package. 


ADAM" THINKS LIKE YOU, 
SO YOU DON'T HAVETO 
THINK LIKE A COMPUTER. 


Untilnow, people had toadaptto com- 
puters to use them. You had to spend 
alot of time learning "the computer's 
language” 


Not Adam. Adam actually adjusts to 
the way you think and “talks to you” with 
simple pictures and words. 

So every member of the family can 
start working with Adam right away. 

For home, school and super arcade 
game play. 


ADAM™ SOFTWARE 
GOES BEYOND 
“STATE-OF-THE-ART”. 


Adam uses a totally new kind of soft- 
ware, a highspeed “digital data pack’ It 
can load programs with amazing 
speed and store up to 250 
pages of double spaced 
typewritten text. 


ADAM" PERFORMS TASKS 
NO ORDINARY HOME 
COMPUTER CAN. 


Adam has a built-in 80K memory, 
which expands to 144K. So your mem- 
ory workspace is enormous, giving you 
more flexibility than any ordinary home 
computer. 

But that's just the beginning. 

Adam components are actually six 
separate computers, all working in har- 
mony with each other as a network 
called Adam Net" 

So, while one component is working 
onone task, other Adam components 
are automatically taking care of others. 


ADAM™ GIVES YOU A 
PROFESSIONAL 
KEYBOARD. 


The Adam keyboard is more advanced 
than those found in many of the more 
expensive computers. 


т 


ON" FAMILY COMPUTER SYSTEM. 


The Adam keysare stepped and sculp- 
tured for maximum efficiency. There are 
75 full travel keys, plus numeric keypad 
with joystick cursor control. And the key- 
board attaches to the memory console 
with a coiled cable for comfortable and 
convenient use. So you can even type on 
your lap! 


THE ADAM" PRINTER 
GIVES YOU A HIGH 
QUALITY ELECTRONIC 
TYPEWRITER AT HOME. 


Adam comes with a letter-quality, 
daisy wheel printer (a peripheral that 
would cost you as much as the entire 
Adam system in many other home 
computers). 

It's an 80 column printer that uses 
standard ribbon cartridges and inter- 
changeable daisy wheels for different 
type styles. There's a 9%” wide carriage 
for either single sheets or fanfold paper. 
Andthe Adam printertypes in both direc- 
tions at a rate of 120 words per minute. 


ADAM" COMES WITH 
THREE SMART" 
SOFTWARE PROGRAMS. 


The SmartWriter" Word Processor 
Program is built into the system. So you 
can edit and revise as you write making 
even the most difficult writing simple 
and fun. Adam rearranges words, sen- 
tences, even entire paragraphs. 
And a SmartBasic™ digital data 
pack, which is source code 
compatible with AppleSoft® 
8K Basic and the Buck 
Rogers" Planet of 
Zoom™ Super Game 
pack are also included. 


ADAM" OFFERS YOU 
CP/M® COMPATIBLE 
PROGRAMS. 


The most popular of the thousands of 
CP/M® compatible programs will be avail- 
able on Adam digital data packs. 

And soon there'll be additional Adam 
Smart Software for every member of the 
family. Like Financial Management, with 
the Adam integrated information manage- 
ment system. (We call it SmartFiler?) 
Interactive learning programs, adventure 
games, strategy games, and more 
arcade favorites. 


ADAM" IS THE BEST GAME 
PLAYER YOU CAN BUY. 


The Adam Super Game" System un- 
leashes super graphics. All the arcade 
screens. All the bonuses. All the inter- 
missions. Even а “Hall of Fame” 

Adam includes the Buck Rogers™ 
Planet of Zoom™ Super Game pack, two 
joystick controllers, and plays all 
ColecoVision cartridges and accepts all 
ColecoVision expansion modules. 


ADAM" COMES IN 
TWO MODELS. BOTH 
DO EXACTLY THE 
SAME THING. 


Adam is also available as an expansion 
module for your ColecoVision® Video 
Game System. If you already own 
ColecoVision all you have to do is plug in 
the Adam computer module, and begin 
working with the most sophisticated 
family computer system you can buy. 


WHEN YOU COMPARE 
FEATURES AND PRICE 
THERES NO COMPARISON. 


The retail price for ADAM" the C 
Computer System is the total price for 


TEXAS 
INSTRUMENTS 


COMPARE” 


ADAM 
COLECOVISION FAMILY 
COMPUTER SYSTEM 


AMODORE 64 


Console with 
64K RAM 


sole with 


Console with 80K RAM “16K RAM 


X Printer 
interface 


Printer 


INCLUDED: Mass memory | X 
interface 


storage drive with 
FASTRANSFER" circuitry 
INCLU! ): SMARTWRITER™ 
word processing built in 
INCLUDED: "Letter-quality 
daisy-wheel printer 

2 joystick 
game cursor controllers 
with built-in numeric 
key pads memory drive 
INCLU ): Coleco's X Joysticks 
SMARTBASIC™ program (pair) 
INCLUDED: The Official 
BUCK ROGERS™ PLANET 
OF Z00M" arcade-quality 
video game 


Expansion/inter: 
face box A: Printer 
Extra Ram | cable 

Printer X Daisy- 
interface wheel prin Г 
EXTRA: Printer ATRA 
cable 


Printer 


mory di 
Joysticks 


Mfg's 
essing 


e 
Hit arcade Hit arc 


software 
X Hit arcade 
game 


"Comparison information obtained by survey taken August 29. 1983. 
with any ordinary home computer. 


For what most companies charge for 
a daisy wheel printer alone, Adam gives 
you an 80K computer, a word processor, 
a printer, a memory drive, a detachable 
professional quality keyboard, and a 


super game system. All in one package. 
Ready to use. The most incredible price/ 
value package ever. Use the chart above 
when you go to buy Adam to compare 
what you'd have to spend for this package 


And discover that now you can 
afford to command the powers of a 
complete computer system for the 
whole family: Adam 


THE COLECOVISION* FAMILY COMPUTER SYSTEM. 


AppleSoft® is a registered trademark of Apple Computer, Inc., C/PM* is a registered trademark of Digital Research Corporation, Buck Rogers" 
is a trademark of the Dille Family Trust © 1982 the Dille Family Trust, Planet of Zoom" and SEGA? are trademarks of SEGA ENTERPRISES; 


INC © 1997 SFGA 


NTFRPRISFS INC Adam" and ColecoVisinn? are trademarks nf Calern Industries Inc Adam Pending ЕС €. Annroval 


Science Newsfront 


Sept.]. And Wright has even used his laser 
camera to make a three-dimensional image 
of an exploding nebula for an astronomer. 
His system is currently being evaluated by 
other scientific and medical experts. 


Split seconds 


Atomic clocks carried by satellites, sophis- 
ticated techniques, and time transfer re- 
ceivers (TTRs) developed by the Naval 
Research Laboratory and the National Bu- 
reau of Standards now make it possible to 
synchronize the time worldwide with an 
accuracy of 50 nanoseconds (billionths of 
a second). But that impressive feat has 
been bettered by a prototype TTR capable 
of an accuracy of just 10 nanoseconds. The 
new receiver is being developed for the 
NAVSTAR Global Positioning System, a 
network of navigation satellites to be de- 
ployed in the late 1980s. 


More about Metglas 


The amorphous-metal material PS has 
written about recently [PS, Dec. '82] is 
making more news. General Electric has 
announced a $6.6 million program, co- 
funded through the Electric Power Re- 
search Institute and the Empire State 
Electric Energy Research Corp., to acceler- 
ate the development of transformers with 
cores made of the new material, which has 
remarkable electrical and other properties. 
The aim is to reduce core losses by 70 per- 
cent and thus save about $600 million a 


year in the US. energy bill. Allied Corp. 
is supplying 100 tons of its Metglas amor- 
phous-metal ribbon for the project. 

In the photo above, a specialist in com- 
puter-aided design is evaluating one of the 
candidates for a transformer-core configu- 
ration, seen in various aspects in the back- 
ground. A spool of the Metglas ribbon ap- 
pears in the foreground. 

And from Sandia National Laboratories 
in Albuquerque, N.M., another application 
stemming from amorphous metal's unusual 
capabilities: Physicists there have designed 
and successfully tested the world’s largest 
and most powerful magnetic switch, which 
can routinely handle four million volts at 


one million amperes. (It may be used in the 
lab’s Particle Beam Fusion Accelerator-ll, 
scheduled to start operating in 1986.) The 
six-foot-diameter switch has 8,200 turns of 
Metglas ribbon. 

The key property of the glasslike, iron- 
based alloy—at least for these two applica- 
tions—is its ease of magnetization, with 
low energy losses as a result. 


Paralysis preventer 


The Hines Cervical Splint, seen above in 
a training exercise, was invented by Brit- 
ish physician Ken Hines after he had seen 
too many accidents in which paralysis was 
caused by secondary damage to the spinal 
cord when the victim with a neck injury 
was moved. It immobilizes the patient in 
the position he is initially found; the splint 
is strong enough to support the head and 
neck and flexible enough to conform to the 
patient's body. The padded chin support is 
put on first, then the flexible back section. 
The splint is transparent to X-rays, so it 
need not be removed prior to diagnosis of 
the injury. Dr. Hines is a member of the 
British Association for Immediate Care 
Schemes (BASICS), which pioneered on-site 
medical treatment for victims of road, 
sports, and industrial accidents to prevent 


secondary injury and shock. The splint is | 


now being manufactured in England. 


No rings for Neptune 


Last June 15, Neptune swept in front of a 
Star, masking it from Earth—an event 
called occultation. If the giant gaseous 
planet had a ring or rings—akin to its 
sisters, Jupiter, Saturn, and Uranus—oc- 
cultation should have revealed them. So as- 
tronomers from the University of Arizona 
went to Guam, Taiwan, Australia, and Tas- 
mania to watch. The result, says William 
Hubbard of the UA Lunar and Planetary 
Laboratory, was negative: “This essentially 
rules out all rings down to the planet’s 
surface.” (Although one as tenuous as the 
ring around Jupiter might be able to es- 
cape detection during occultation.) EEs] 


TACKER 
TICKERS 


You can fasten almost 
ANYTHING... 
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STAPLE GUN 
SHOOTS A STAPLE 


wherever you'd drive a nail! 


America's favorite do-it-yourself home “fix-up” fastening 
tool for ceiling tile, insulation, screening, weatherstrip- 
ping, upholstery — 1,001 projects! Uses six staple sizes. 


MADE IN AMERICA 


Available at all leading Hardware, Home Center 
and Discount Department Stores everywhere. 


ARROW FASTENER СО., INC. 
271 Mayhill St., Saddle Brook, N.J. 07662 
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Folded fluorescents 


he newest fluorescents look tiny 
compared with the familiar bulky 
tubes. But the new compact devices 
are as bright and energy-efficient as their 
predecessors, thanks to rare-earth phos- 
phors and clever cooling designs. Twisted 
into space-saving shapes, the low-energy 


lamps can do jobs formerly restricted to 
incandescents. The folded fluorescents, 
first developed in Europe and Japan, 
will soon be available here. At the same 
time, GE is introducing an advanced, 
energy-saving bulb that is not a fluores- 
cent but uses metal-halide technology. 


By DAVID SCOTT and 
SUSAN RENNER-SMITH 


Fifty years ago, fluorescent tubes were 
revolutionary. Instead of heating a 
coiled filament, fluorescents produce 
light by striking an arc through low- 


Standard six-in.-long fluorescent tube, 
used in the Zelco Industries battery- 
powered “Shirt-Pocket Lantern" (5) and 
waterproof Lumifier light stick (2), is 
rated at four watts and produces about 
as much light as a 25-W incandescent 
bulb. By contrast, Norelco's twin-tube, 
nine-W PL 9 lamp (4) is just five in. long 
but has a light output similar to a 60-W 
incandescent's. The lamp’s two '-in. 
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pressure mercury vapor. Ап inner 
phosphor coating converts the result- 
ing UV radiation to visible light. This 
complex cycle consumes far less en- 
ergy than incandescents with the 
same light output, and the lamps last 
many times longer. 

The disadvantage: The original long, 


DIFFUSE 


straight tubes with their external 
starters and bulky, current-stabilizing 
ballast, were generally suitable only 
for ceiling installations. 

In recent years, advances in fluores- 
cent technology have produced smaller 
fluorescents—such as the GE Circlites 

Continued 
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tubes are joined by a hollow bridge to 
provide the necessary cool spot for 
mercury-vapor condensation (see text). 
The lamp has a built-in starter (diagram 
right) with a separate, compact ballast 
unit. Norelco’s six-in.-long SL 18 (1) has 
the light output of a 75-watt bulb. The 
fluorescent tube is double-looped like 
a wire curtain hook (diagram). Starter 
and electronic ballast are built into the 
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base, making it self-contained though 
a bit bulky—too big for the harps in 
some lamps. The GE metal-halide Miser 
Maxi-Light (3) uses no phosphors, but 
it has a small incandescent filament 
(diagram) that lights immediately; it 
dims after 30 seconds when the light 
arc brightens. Maxi-Light is short 
enough to fit most fixtures, but the 
lamp has to be used base down. 


Tone Talking Memory Dialer 


Just hold the new Dial-It" automatic dialer up to the mouthpiece of your telephone, and you 
can dial 100 phone numbers and save money and time by using MCI, SPRINT and more. 


It's a dialer. It fits in your shirt pocket 
and it automatically dials phone num- 
bers for you. Just hold it up to your 
phone, and you'll dial numbers at home, 
at the office or on the road. 

Now you can use SPRINT and MCI with- 
out having to dial and memorize com- 
plicated numbers. And, speaking of mem- 
orizing, this dialer will memorize 100 
numbers, each up to 32 digits long. 

SUPER SMART 

It's also an alarm, a stopwatch and a 
calculator, but it's the automatic dialing 
breakthrough that makes Dial-It" unique. 

It's only about the size of a credit card, 
but it's got more power than most desk 
size dialers. And, here's how it works. 

To store a number in memory, just push 
'store', pick a storage number, and dial 
the number on the keypad. You'll see the 
number on the extra large LCD display 
for error-free entry. 

If the number is correct, just push 
store again and the number is per- 
manently stored. And speaking of per- 
manent, the batteries last a year and can 
be changed without losing the memory. 

Here's areally neat feature. If you use 
MCI or SPRINT, you only have to key in 
your code number once. Then each time 
you want to store a number with your 
MCI or SPRINT code in front of it, you 
simply push the special code button. 

Now you won't have to redial long com- 
plicated codes to store each new num- 
ber in memory. Plus, you can dial a long 
distance number that's not in memory by 
using this button to give your codes first. 
Then use the Dial-It" to dial the number. 

If you require a pause to get an out- 
side line or to wait for a computer, just 
push a button. If your phone company 
can't accept high speed tones, push 
‘slow’ and the Dial-It" will slow down. 

If you reach a busy number, no prob- 
lem. Just push last number redial. 

If your Phone Company can't accept 


tones atall (most do even if you still have 
a dial phone), then you can only use the 
Dial-It" if you use MCI or SPRINT. So, 
now you can save big, even if you don't 
already have Touch Tone* service. 

KEEP PRIVATE NUMBERS PRIVATE 

You won't have to worry about forget- 
ting your SPRINT or MCI codes once 
you've stored them in the Dial-It". 

And, nobody can get at your secret 
codes, because it won't display them. 
So, even if you lend it to a friend, your 
codes are safe from prying eyes. 

And, if you lose it, all your numbers 
are protected as well. You program in 
your own security code using your birth- 
day or other special number. Without 
your code, Dial-It" won't work at all. 

EASY TO USE 

Now your little black book can go 
where you go. You can dial in True Tone 
from home, from the office, from a hotel 
room or a pay phone. You won't have to 
remember phone numbers ever again. 

Just flip open its cover as shown above, 
touch 2 buttons and put the Dial-It" 
against the mouthpiece of your phone. 


му of the Dial-It". It 
y through your phot 
е. You can use it to dial manually or you c: 
ly dial 100 of your most important phoi 
You'll be amazed at the speed and 
ease of this shirt pocket dialer. In addi- 
tion to MCI and SPRINT, it works for 
credit card calls and phone banking. 
The Dial-It" comes with a pressure sen- 
sitive index label that fits in its case for 
your 20 most frequently called numbers. 
Plus, the Dial-It" and a master directory 
fit in its protective leatherette case. 
It's made by Dictograph, a company 
that's been a pioneer in dialing equip- 


ment. It's backed by a limited warranty. 
AND, LOTS MORE TOO 

It's just you and your Dial-It". Don't 
worry about morning wake up calls be- 
cause there's a 24 hour alarm. 

Don't worry about exorbitant phone 
bills because there's a built-in stop- 
watch to keep track of your calls. 

And, don't worry about dialing wrong 
numbers because it never pushes the 
wrong button. 

Now, all your phone work becomes 
easy. You can concentrate on the con- 
versation, not the mechanics of dialing. 

And, you can use the full featured 
calculator to add up just how much you 
save in time and aggravation with this 
revolutionary shirt pocket dialer. 

TRY THE DIAL-IT" 
RISK FREE 
Dial some numbers automatically. See 
how fast and easy it is. Whether you dial 
across town, across the country or around 
the world, you'll have 100 memories, 
each with 32 digits, to make life easier. 

Slip the Dial-It" in your pocket for a 
risk free test. If you're not 100% satis- 
fied, simply return it in its original box 
within ЗО days for a courteous refund. 

To order Dictograph's revolutionary 
new Dial-It" 100 number dialer risk free 
with your credit card, call toll free or 
send your check for, and look at this, just 
$59 plus $3 for postage and handling. 
Order No. 9728. CA res add 696 tax. 

Forget phone drudgery. Now, just one 
dialer does it all. Now your dialer, not 
just your phone book, goes where you go. 


E DAK 


INDUSTRIES INCORPORATED 

TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 
CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., jollywood CA 91605 
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Folded fluorescents 


DOUBLE-FOLDED TUBE 


FROSTED OR OPAL GLOBE 


Toshiba Neo-ball has an integral starter 
and ballast plus a screw base. The 16-W 
tube is double-folded for a long dis- 
charge path and enclosed by a 4.4-in.- 
dia. sealed plastic globe. Cooling vents 


at top keep the inner tube near opti- 
mum temperature for mercury-vapor 
condensation. Life rating is 6,000 hours, 
and it uses one-quarter the power of 
an incandescent, the manufacturer says. 
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World’s first bulb-shaped fluorescents 
(above), the Osram Centralux 12- and 
16-W lamps have twin U-bend tubes in 
an evacuated envelope. Gas discharge 
passes between open tube ends, per- 
mitting mercury to condense on cool 
outer glass for peak luminous effi- 
ciency. The four-pin bayonet base takes 
a special socket, with external wiring 
to the ballast and electronic starter. 
The slotted base of Osram Circolux 
(left) ventilates the electronic ballast 
housed in the crossbar. The ballast has 
a microchip circuit that boosts the stan- 
dard European 50-Hz line frequency to 
30 kHz. This gives 12 percent more lu- 
mens and at the same time cuts bal- 
last power draw to 1.5 W from the usual 
seven. The 6.6-in.-dia. lamp gives five 
times the light output of 18-W bulbs. 


[PS, Sept. '80]—that fit most standard 
table lamps. And now European and 
Japanese makers have shrunk the 
tubes still further in both length and 
diameter. The new skinny tubes can 
be bent into various compact shapes 
to replace conventional incandescent 
bulbs in desk, floor, and wall lamps. 

How did engineers shrink the fluo- 
rescent tube? According to Norelco's 
Bill Lally, *We use high-efficiency, 
rare-earth phosphors. They enable us 
to produce more light from the area 
available in a small-diameter tube 
than we can get from the less efficient, 
‘cool’ phosphors in larger tubes.” 

The new phosphors can also be 
blended to produce “warmer” light 
more suitable for homes. And electron- 
ics have replaced the bulky control 
gear, greatly reducing its size, weight, 
and power drain. Finally, clever engi- 
neering has solved new problems cre- 
ated by the compact design. 

To ensure a long discharge path 
within the confines of a small space, 
the new compacts use folded or spe- 
cially contoured tubes. But such high- 
density configurations can create a 
cooling problem that could reduce lu- 
minous efficiency. That efficiency de- 
pends on the pressure of the mercury 
vapor, which must be kept very low. 

The vapor pressure in turn depends 
on the temperature of a cooling zone 
on the glass wall where some of the 
mercury condenses. For peak effi- 
ciency, the glass temperature must be 
around 40 degrees C (104 Е). When 
its much above this critical point, 
light output drops sharply. 

To keep vapor pressure down in the 
new compacts, lighting engineers cre- 
ated cooling zones by means of clev- 
erly designed tube joints and bends. 

The resulting energy-efficient lamps 
are pleasant to live with yet use only 
about one-quarter of the electricity of 
incandescents with the same output. 
Philips in Holland was the first to pro- 
duce the new fluorescents, followed by 
Britain's Thorn EMI, Osram in Ger- 
many, and Japan's Toshiba. All but 
Osram lamps should soon be available 
here in the United States. 

What about U.S. makers? Duro-Test 
is working on a high-efficiency incan- 
descent bulb [PS, April ’82]. And GE 
is now test-marketing the Miser Maxi- 
Light, an energy-efficient metal-halide 
lamp that’s a miniature version of the 
bright lamps used to light stadiums. 
(Sylvania has a metal-halide lamp 
under development.) 

“We leapfrogged fluorescents for a 
more advanced technology,” said GE’s 
Nancy Christensen. “We wanted some- 
thing that would deliver more light 
for fine-detail work.” 

Continued, 
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Make your stereo system's sound explode with life. Improve the sound quality by 30 to 
50%. Plus, you'll add tape dubbing too with this limited BSR $89 close-out. 


It's like night and day. Crashing cym- 
bals, the depth of a string bass, more 
trumpets or more voice will come bursting 
forth from your stereo at your command. 

You'll make your music so vibrant that 
it will virtually knock your socks off when 
you use this professional quality 10 band 
stereo Sound Detonator Plus Equalizer. 

It has a frequency response from 5hz 
to 100,000hz + 1 db. BSR, the ADC equal- 
izer people, make this super equalizer 
and back it with a 2 year limited warran- 
ty. Our $89 close-out price is just a frac- 
tion of its true $249 retail value. 

CAN YOUR STEREO 
SOUND BETTER? 

Incredibly better. Equalizers are dif- 
ferent from regular bass and treble con- 
trols. And, 10 band EQs are the best. 

Bass controls turn up the entire low 
end as well as the low mid-range, making 
the sound muddy and heavy. With an 
equalizer, you simply pick the exact fre- 
quencies you want to enhance. 

You can boost the low-bass at 31hz, 
62hz and/or 125hz, and the mid-bass at 
250hz and 500hz to animate specific 
areas of the musical spectrum. 

And, when you boost the part of the 
bass you like, you don’t disturb the mid- 
range frequencies and make your favorite 
singer sound like he has a sore throat. 

The high frequencies really determine 
the clarity and brilliance of your music. 

You can boost the mid-range and highs 
at 1,000hz, 2,000hz, 4,000hz, 8,000hz 
and 16,000hz. So, you can bring crash- 
ing cymbals to life at 16,000hz while at 
the same time you cut tape hiss or an- 
noying record scratches at 8000hz. 

You can also boost or cut specific 
mid-range frequency areas to add or 
subtract vocal, trumpets, guitars or what- 
ever instrument ranges you prefer. 

GREAT FOR 2 TAPE DECKS 

You can push a button and transfer all 
the equalization power to the inputs of 
two tape decks. So, if you have a cassette 
deck in your car ora personal stereo that 
you wear, now you can pre-equalize your 
cassettes as you record them. 

Now you can get all the dramatically 
enhanced sound wherever you are. This 


is an especially great feature for bass 
starved portables and high-end starved 
car stereos to make them come ау; 
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And, look at this. There are two tape 
inputs and outputs, so you can dub from 
tape deck A to B, or make two tapes at 
once with or without equalization. 

EASY HOOK UP 

Use your tape monitor circuit, but don't 
lose it. Now your one tape monitor cir- 
cuit lets you connect two tape decks. 

Just plug the equalizer into the tape 
‘in’ and ‘out’ jacks on your receiver. We 
even supply the cables. 

As you listen to your records, FM or 
'aux', any time you push the tape mon- 
itor switch on your receiver you'll hear 
your music jump to life. 

The output from your receiver is always 
fed directly to your tape decks for re- 
cording, and with the touch of a button, 
you can choose to send equalized or non- 
equalized signal to your recorders. 

When you want to listen to a tape 
deck, just press a tape monitor button 
on the equalizer and your tape deck will 
work exactly as it did before. Except, 
that now you can choose to listen with or 
without equalization and you can dub. 

You won't be listening to any distor- 
tion or hum. The Sound Detonator Plus 
has a 95db signal to noise ratio and total 
harmonic distortion of just 0.01896 

Once you've set your equalizer con- 
trols, switch it in and out of the system. 
You'll hear such an explosive improve- 
ment in sound, you'll think you've added 
thousands of dollars of new equipment. 

WHY A CLOSE-OUT? 

Last year DAK closed out over 18,000 
of BSR's 7 band equalizers because BSR 
had decided to only sell equalizers under 
their ADC name and they still had some 
left with the BSR name on them. 

Well, as Detroit comes out with new 
cars each year, ADC comes out with new 
equalizers. We got them to supply us 


with just 15,000 of last year's model 
before they shut down for the new one. 

They had already paid for all the tool- 
ing, all the research and design, so we 
were able to buy these for less than half 
the normal price, for cold hard cash. 

So, you can go to any HiFi store and 
buy this year's design in an ADC equalizer 
made by the parent company BSR, or you 
can get this $249 value BSR equalizer 
while our limited supply lasts, for $89. 

THE FINAL FACTS 

There are 20 slide controls, each with 
a bright LED to clearly show its position. 
Each control will add or subtract up to 
12db. (That's a 24db range!) 

There are separate sound detonation 
slide controls for each channel at 31 hz, 
62hz, 125hz, 250hz, 500hz, 1,000hz, 
2000hz, 4000hz, 8000hz, and 16,000hz. 

LED VU meters with+0.5db accuracy 
show levels for each channel. It is 17" 
wide, 6%” deep and 4%" tall. 

PUT LIFE INTO YOUR MUSIC 
RISK FREE 

Prepare for a shock the first time you 
switch in this equalizer. Instruments you 
never heard in your music will emerge 
and bring a lifelike sound that will envelop 
you and revolutionize your stereo system. 

If your system doesn't spring to life, 
simply return the equalizer within ЗО 
days in its original box for a refund. 

To order your Sound Detonator Plus 
Tape Dubbing BSR 110X 10 Band Stereo 
Frequency Equalizer risk free with your 
credit card, call toll free or send your 
check not for ADC's $249 value, but for 
only $89 plus $7 for postage and han- 
dling. Order No. 9724. CA res add 6% tax. 

Wake up the sound in your stereo. 
Your sound will explode with life as you 
detonate each frequency band with new 
musical life. And now you'll be in control 
of two tape decks as an added plus. 
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For credit card orders call 24 hours a day 7 days a week 
CALL TOLL-FREE. . 1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


Double-folded Thorn EMI 2D lamp has 
a starter in the center with a two-pin 
base. The ballast is integrated into an 
oversize wall plug (above) designed for 
Britain's 240-volt current. Оп European 
current, the 16-W lamp (far right) gives 
nearly the light of a 100-W incandes- 
cent and lasts 5,000 hours, Thorn EMI 
claims. The large, eight-in.-square tube 
(near right) produces 2,050 lumens. 


Like the new fluorescents, the GE 
lamp has compact electronic circuitry 
that produces light via an arc dis- 
charge. But the arc, struck through 
ionized metal vapors inside a quartz 
tube, is the major light source—there 
are no phosphors. 

The resulting light has a color qual- 
ity similar to incandescents'. The 55- 
watt Maxi-Light produces 2,250 lu- 
mens—about as much as a 150-watt 
incandescent bulb. At 40.3 lumens per 
watt, that's not quite as efficient as 
the Norelco SL 18, the highest-wattage 
compact fluorescent available here so 


far. It produces 61.1 lumens per watt— 
about as much light as a 75-watt 
incandescent. 

The $10 GE lamp lasts 5,000 hours, 
compared with the ordinary 1,200- 
hour, 150-watt, three-way bulb it's de- 
signed to replace. Norelco's $25 SL 18 
has a 7,500-hour lifetime, 10 times 
longer than a 75-watt bulb's. 

There are other trade-offs between 
Norelco and GE lamps (see captions). 
But so far, no folded fluorescent de- 
signed to operate on 110 volts comes 
close to matching the output of the 
GE metal-halide lamp. us 


SAY "CELESTRON 


NOVEMBER 11% AT YOUR CELESTRON DEALER 


Free telescope demonstrations, 
free gifts, free rebates! 


If you've ever looked at the night sky with 
wonder, November 11th is your day and night! 


First the entertainment. All day on November 
Tith, and until closing, participating Celestron 
Dealers will be featuring exciting demon- 
strations and displays of a wide variety of 
Celestron telescopes — including our new 
inexpensive Cometron refractors, our new 
quality Celestron refractors and our legendary 
Cassegrain folded-optics telescopes. Many 
dealers will feature our new Super C8—an 
upgraded version of the world's best selling 
modern telescope. There will be experts 
available for questions, fun and festivities. And 
at night on the 11th many dealers will set up 
scopes outside their stores — if you've never 
seen the wonders of the universe, this is your 
night. And it's all free. 

Free gift. Just for walking in and saying 
"Celestron; participating Dealers will give you 
a free moon map. 

Finally, the rebates. You don't have to wait till 
Nov. 11th, the money's right here. For the first 
time ever, a $10 to $20 rebate on Celestron’s 
precision binoculars— including zoom, 
armoured and waterproof models and the 
NOVA and GIANT series. Plus a chance at every 
participating dealership to win a pair of 
Celestron 8 x 21 binoculars. Mark your 
calendar. And call our toll-free number. 
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[$$ REBATES! $$ | 


Cu 


To celebrate, Celestron is offering up 
to $20 rebates on our full line of qual- 
ity binoculars. All models are included 
— zoom, armoured, waterproof, mini's. 
Nova's and Giant series. Offer ends 
12/31/85. At participating dealers. 
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CELESTRON” 


PRECISION OPTICS 


For the Names of Participating Dealers near You 


CALLFREE 
1-800-421-1526 


(Mon-Fri: 8-8:00 Pacific Time: Continental USA only) 


CELESTRON INTERNATIONAL, Р.О. Box 3578 РЭШ 


4 2855 Columbia St.. Torrance. CA 90505 (215) 528-9560 


Audiophile Mood Maker? 


Set the mood in your home or office with this bi-amplified, cassette, AM/FM stereo receiver 
with an electronic crossover that thinks it's audiophile equipment. 4 amps separately drive 
each woofer and each tweeter for superb sound detail. Price Slashed to $168. 


It's bi-amplified. There are right and 
left channels of course. But, in bi-ampli- 
fication, each woofer and each tweeter 
is separately amplified and separately 
controlled, for incredibly pure, transpar- 
ent sound. 

Most bi-amplified systems sell for over 
$5000. And frankly, that's why DAK was 
able to get this $289 suggested retail, 
$183 wholesale dealer cost, system to 
offer to you at the incredible close-out 
price of just $168. 

You see, no way is this a $5000 super 
tweak audiophile system. But, on the 
other hand, it's not a ‘compact stereo’ 
that you'd find at a department store. 

So, Randix had a problem. Either they 
had by far the best and most expensive 
‘compact system’ ever made, or they 
had the worst sounding $5000 stereo. 
And, they didn't know what to do. 

$5000 FEATURES 

The FM stereo is superb. You'll tune in 
your favorite music stations easily and 
exactly because there are two green 
arrows on the central tuning dial. 

As you tune in a station, this superb 
tuner guides you by lighting up arrow 
shaped LEDs to tell you which direction 
to tune in and lock in each station. 

If you go past the station, an arrow 


pointing in the other direction lights to 
tell you to back up. When tuning is per- 
fect, both arrows disappear and only the 
red LED tuning baris left. Plus, there's an 
LED signal strength meter too. 

It's easy. It's exact. And, it gives you 
the lowest distortion for each station. It 
comes with a dipole antenna, or you can 
use a roof antenna or 75 ohm cable. The 
receiver also has really great sounding 
AM reception as well. 

The cassette deck features soft touch 
controls, and it can record from any of 
the internal sources. Plus, this receiver 
has inputs for a turntable with magnetic 
cartridge (compacts usually only take 
ceramic), and any ‘aux’, like another tape 
deck plus external microphones. 

The cassette deck is direct-coupled to 
all the inputs and makes great record- 
ings. Plus, you can play your favorite 
tapes with complete confidence. This is 
no cheap cassette-eating compact deck. 

BUT IT'S THE BI-AMPLIFICATION 

There are no bass and treble controls. 
The volume control is actually the pre- 
amp ‘out’ volume control. Its output is 
shown on the 10 element LED meters. 

The controls marked high and low are 
basic amplifier outputs that go directly 
to the individual woofers and tweeters. 


There are absolutely no crossovers in 
the speakers. The difference in sound is 
astounding. When you hear this system, 
you won't believe that you're listening to 
6%" woofers and 4" tweeters. 

The sound is like 12" 3-way systems 
because the electronic crossover and 
circuits are so clean. Each channel only 
has 17 watts of power, but because of 
the direct to speaker bi-amping, it sounds 
like a whole lot more. 

Randix says that this system, “provides 
the user with the ability to control opti- 
mum dispersion and transparency repro- 
ducion of sound with maximum accousti- 
cal detail and information." And, they're 
not too far off in their description. 

The receiver is 15" wide, 11" deep 
and 4%" tall. Each of the beautiful two- 
way speaker systems is 1172" tall, 8" 
wide and 8” deep. Each special bi-amp 
speaker cable is about 6' long. It's all 
backed by Randix's limited warranty. 

THE AUDIOPHILE MOOD MAKER 

RISK FREE 

It'supto you to decide whether this is 
the best'compact system' ever made, or 
the worst$5000 system ever. Randix no 
longer cares, they've sold all 2700 to 
DAK for cold hard cash. 

Regardless of which it is, now it's 
yours on a risk free trial, for less than 
even a compact system's price. If you're 
not 10056 satisfied, simply return it in its 
original box within ЗО days for a refund. 

To order your Randix Bi-Amplified Cas- 
sette, AM/FM Stereo Receiver com- 
plete with matched two-way speaker 
systems, risk free with your credit card, 
call toll free or send your check, not for 
the $289 suggested retail, or even the 
$183 dealer cost. Send just $168 plus 
$12 postage and handling. Order Num- 
ber 9731. CA res add 696 sales tax. 

Here's a great sounding system for 
your office, bedroom, den, family room, 
or kitchen. Who knows, you might be 
happy with the worst $5000 stereo as 
your main system. It's all up to you. 


-C 


TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 
CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood СА 91605 


“Before enrolling 1 
checked other courses 
and also asked for 
ddvice from several of 
the professional 
locksmiths in my area 
They all said Foley- 
Belsaw was tops and ba! 
the most versatile 
Key Machine. 

1 always 
wanted to have 
my own business 
and now I do, thanks to Foley-Belsau 

David Fairbrother—Dave's Locksmith Service 


Be Your Own Boss 
... IN YOUR OWN BUSINESS! 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession . . 
..YOU Can Do It, Too! 


"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort 1 average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 


“I opened my own business, spare 
time, seven months after I enrolled and 

5 Milwaukee, Wisconsin 53209 
made a profit of $329 for the first week.” 


B. A. Deberry Littleton, Colorado Work Part Time, Full Time 


Bea LOCKSMITH! 


Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy ой You! 


Never before have money-making opportunities been so No Extri z 

great for quali Locksmiths, Now lucrative regular T Included With Your 
lock and key business has multiplied a thousandfold as Co: Locksmith Training 
millions seek more protection against zooming crime. BURGLAR 


Yet there's only one Locksmith for every 17,000 people! 
Make Up to $12.50 an Hour—even while learning! 
Train FAST at Home! 

You're “їп business" ready to earn $5 to $12.50 an hour 
a few days after you begin Foley-Belsaw's shortcut 
training. Take advantage of today's unprecedented op- 
portunities in locksmithing for year-round EXTRA 
INCOME in spare time — or fulltime in a high-profit 
business of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key Machine 
given you with course. These plus practice materials 
and equipment, plus simple, illustrated lessons, plus ex- 
pert supervision, plus business-building guidance will 
enable you to. KEEP THE MONEY COMING IN! Ideal 
for retirement — good jobs, too. T 

SEND FOR EXCITING FACTS—No Obligation You 

Discover what's in Locksmithing for you — how Foley-Belsaw's that we supply. You'll find it 

master-locksmith-approved training can give you the skill you fascinating and highly profitable 
can depend on to EARN MORE INJOY Urt MORE. work. 

PRO KEY ALL SPECIAL TOOLS AND 


EQUIEMENT. INCLUDED! 
MACHINE 


ати! 
training. Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 
includes all special tools and 
supplies. ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training. 
ADVANCED Locksmithing! 

How to change combinations, in- 
stall and service Safe. Vault and 
Bank Safe-Deposit Box locks. 
-by-doing on the locks 


This Pro Key Machine can 
alone add up to $200 a 
month to your income... 
and it won't cost you a pen- 
ny extra with your training. 


Find out all about it! 
Just fill in and mail coupon below (or send post- 


“isan nd melee е мзш. RUSH FOLEY;BELSAW INSTITUTE 


return mail. DO IT TODAY! COUPON 10321 Field Biag., Kansas city, Mo. 64111 


There is NO OBLIGATION and NO SALESMAN Will Ca 


RUSH COUPON TODAY 
| FOR THIS FACT-FILLED 


FOLEVBELSAW INSTITUTE, 10321 FIELD BUILDING 
KANSAS CITY, MISSOURI 64111 e | 


[O YES, please send me the FREE booklet that 
| gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
| BOOKLET! and that no salesman will call І 
Tells how you quickly Name. 
train to be your own boss. 
їп a profitable Sparetime eem І 
or Fulltime business of Wiz 2 " 
your own PLUS complete — Send for your ity. I 
details on our 10-Day copy today! State Zp 
NO RISK Trial Offer! 
eee пыш ee ИЙ 
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Helical-rofor 
wind turbine 


The Allison Helical Rotor, which is 
claimed to harness 52 percent of the 
power available in winds as low as 12 
to 14 mph [PS, March '80], has come to 
life in a commercial product—the AT- 
174-3000, made by Sol-Air Track Co. 

The windmill's 17-foot-diameter, 
horizontal-axis, upwind rotor consists 
of four fiberglass foam-core blades 
mounted coaxially. The machine can 
start by itself in winds blowing less 
than nine miles per hour, claims the 
company. It puts out three kW in 24- 
mph winds and 3.5 kW—its rated 
maximum—in 30-mph winds. Stan- 
dard output is 220 volts AC. 

The blades drive a helical gearbox 
hooked to a brushless permanent- 
magnet alternator. One advantage of 
using a permanent-magnet alternator 
is that, unlike induction machines, it 
doesn't require outside power to excite 
the windings. Thus, the machine can 
be used in remote areas that don't have 
electricity. The tail pivots, shutting 
down the machine in winds above 30 
mph. The device is said to be able to 
withstand 100-mph gusts. 

The system is sold by Air Track Mar- 
keting (Three Bridges Rd., Box 108C, 
Federalsburg, Md. 21632). Its price, in- 
cluding controls and tower-mounting 
hardware (less the cost of the tower, 
installation, and on-site wiring), is 
$7,750.—Charles A. Miller 


of both your records and 
If you tape. Or, if you seriously listen 
torecords, microdust and dirt can sound 
like cannons going off in your music. 
In order to record, you probably only 
play a record once. But, over the years, 
as you listen to your cassettes, you'll get 
to really know and expect every click 
and pop that was on the original record. 

But now, you can get rid of damaging 
microdust, dirt and other particles plus 
static electricity too, with the powerful 
new Vac-O-Rec from Robins for just $9. 
But, don't forget there's a catch. 

THE YELLOW DIRT ROAD 

You may never have a dust problem as 
large as l've shown above. But, playing a 
dirty record is like driving on a dirt road. 

Just as your car bounces and lurches 
over rocks and boulders, your stylus 
bumps and bounces over the smallest 
dust and dirt particles. The result is wear 
andtear on your records, clicks, pops and 
poor sound reproduction of your music. 

DIRTY RECORDS NO MORE 

Vac-O-Rec is a complete precision rec- 
ord vacuum cleaning system. It gently 
lifts damaging dust and dirt from delicate 
record grooves with real mohair fibers. 

Then the dust, even microdust, is lift- 
ed off and away from the record by a 
powerful vacuum, while the Vac-O-Rec 
automatically rotates your record. 

To make sure the dust isn't reattracted, 
static electricity is reduced on the record 
surface by special mylar filaments. 

They drain off, 'to ground', annoying 
static electricty that not only attracts the 
dust, but also causes clicks and pops in 
your favorite music. 

IT DOES IT ALL 

A precision drive motor gently rotates 
the record between the real mohair fibers 
that lift the dirt. Then the dirt is vacuumed 
away and finally the static electricty is 
drained off. 


Itall takes 14 30 seconds. You can 
do it as often as you wish, because unlike 
harsh systems, the Vac-O-Rec causes no 
record wear. And, if you're into record- 
ing, you won't be making friends with as 
many clicks and pops in the future. 

It's made by Robins, a leader in record 
care accessories. It's great for records 
that are new or old. Your records will 
last longer. Your stylus will last longer. 
And, all your music will sound better. It's 
backed by a standard ога warranty. 


Frankly, we are losing our shirts on the 
Vac-O-Rec, but we're looking for audio- 
philes who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare the fre- 
quency response, dynamic range and 
signal to noise ratio of our new Gold 
Label MLX to Maxell UDXL or TDK SA. 

If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. DAK's come with a 
deluxe hard plastic box, an index insert 
card and a limited 1 year warranty. 

WHY, YOU MAY BE ASKING? 
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The 5e Record Vacuum 


Now you can clean up annoying clicks and pops on your records. And, you can increase the life 


our stylus for only S9. But, there's a catch. 


You're very valuable to us in the form 
of future business. Over 340,000 custo- 
mers have responded to bonuses like 
this. We find most of you keep buying 
once you've tried our cassettes and our 
prices; and that's a worthwhile gamble. 

NOT A BAD CATCH 

DAK manufactures a cassette with no 
problems and great sound. We've been 
hot on the heels of the frequency re- 
sponses of Maxell and TDK. The tape we 
made last year had a great frequency 
response up to 14,000hz. 

Now, our new Gold Label MLX is sec- 
ond to none. We have a frequency re- 
sponse to 19,500 and we'll go head to 
head against any tape on the market. 
TRY NEW DAK MLX90 CASSETTES 

RISK FREE 

To getthe record saving, music improv- 
ing Rec-O-Vac for $9, try 10 MLX high 
energy cassettes. If you aren't 10096 
satisfied, return only 9 of the 10 casset- 
tes and the Rec-O- Vac in its original box 
within ЗО days for a refund. The 10th 
cassette is a gift for your time. 

To order your 10 Gold Label DAK MLX 
90 minute cassettes and get the Rec-O- 
Vacfor only $9 with your credit card, call 
toll free or send your check for only 
$24.90 for the tapes, plus $9 for the 
Rec-O-Vac and $4 for postage and hand- 
ling for each group. Order No. 9735. CA 
res add 696 sales tax. 

Now all your records can be clean for 
$9 and with DAK's new MLX cassettes 
all your recordings can sound great. 


DAK = 
E INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 
CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


$22,3 


Basic Home package” 


i 


NO DOWN PAYMENT 
BELOW.MARKET FINANCING 


SEND TODAY FOR 
Гг - MORE DETAILS =m - | 
No money down, below-market financing, low 


If you thought you couldn'tafford a 
home of yourown, think again. You 
still can! Over 20,000 families just I 
like you have built Miles homes 
using our step-by-step instructions. 
Over 50 exciting do-it-yourself 
models plus a full selection of 
optional materials — like heating, 
plumbing and electrical packages 


monthly payments. It's not too good to be 
just too good to be passed up. 
Please send me (check one): 
О Free color brochure 
0 80 page, full color catalog. (Please enclose 
$3 check or money order.) 


— are available to give you the [J Mailto: Miles Homes® 
home you want at a price you can 4700 Nathan Lane, P.O. Box 9495 
afford. Mpls, MN 55440 

"See Catalog for definition | mov f але і 


| МАМЕ | 
ADEL. eo e. 
STATE і 
О Looking 


LAND: О Own O Making Payments 
MPS3-1183. 
oe мшш» X ee ee A 
—— MÀ MÀ —ÁÀ—Á——— LIII ILI аа а а 


Sendme | - 
Burpees free 1984 


garden catalog! >> 


I want your full-color garden 
catalog describing more than 
1,800 vegetables, flowers, trees, 
shrubs, bulbs, and garden aids. 
(If you ordered from Burpee in 
1983, your new catalog will be 
sent to you automatically in 
January.) 

Since 1876, Burpee has been 
developing new vegetable and 
flower varieties that are easier 
to grow and more productive. 
Your satisfaction is guaranteed 
or your money back any time 
within a year. Special discount 
for ordering early. 


ws 
Burpee 
W. Atlee Burpee Co. 
2644 Burpee Building, Warminster, PA 18974 


о 
бај) | 
Miles Homes . a> ар 


You're Miles ahead 
with no down payment. 


Name 
Address 
City 
€ W. Atlee Burpee Co. 1983 


ge 
a 


State. Zip. 


L 
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Human engineer 
ina chart 


How big should you make a round table 
to accommodate eight diners? How do 
you size a desk and chair for your 10- 
year-old daughter? How large should 
you paint your house number so that 
it’s legible from the street? 

Such questions are answered through 
the science of human engineering. 
Eight years ago, I wrote about a de- 
sign aid called Humanscale, made by 
Henry Dreyfuss Assoc., that packed a 
great deal of such information into 
three rotary-dial charts and a manual 
[PS, July '75]. You turn a chart dial to 
the relevant category (height in inches, 
for example), and all kinds of corres- 
ponding numbers pop up in windows 
on the pictorial charts. Chart 1 gives 
basic body measurements. Chart 2 is 
a seat-and-table guide. Chart 3 helps 
you design for the handicapped and 
elderly. 

Now the Humanscale library has 
been expanded with charts 4/5/6 and 
7/8/9. In the first set, chart 4 deals with 
safety and human strength. Chart 5 
has data for designing hand and foot 
controls and displays (where you find 
that your house number should be at 
least 1.29 inches high to be read at 20 
feet). Chart 6 deals with head size, 
vision, and hands and feet. 

In the second set, chart 7 is for de- 
signing work areas for standing and 
sitting (it will guide you in sizing your 
daughter's desk). Chart 8 is for sizing 
public and private spaces (where you 
find that a round table for eight should 
be 68 inches in diameter). Chart 9 con- 
cerns light and color, as well as access 
to maintenance areas. Each set—one 
manual and three two-sided charts—is 
available for $39.95 from MIT Press, 
28 Carleton St., Cambridge, Mass. 
02142.—V. E. Smay 


PRICE SLASHED 


It was a great buy 
when DAK sold it for $49 


NOW JUST $29 


Use Order Number 9737 plus ($2 P&H) 


ISK җн 


= г. UN 
Pocket Sound Detonator 


Now at home or on the road, you can bring breathtaking, crashing realism to your headphone listening. 


Has DAK finally gone totally insane? 
After strapping a personal stereo to your- 
self, can anyone really expect you to 
strap on an equalizer too? 

Well, all | can say is that you've got to 
hear this thing to believe it. You can add 
up to 12db at 60hz which will add as- 
toundingly rich bass to the sound of 
featherweight headphones. 

Then you can sculpture the sound by 
+ 12db at250hz, 1,000hz, 3,500hz and 
10,000hz. You'll get vibrant sound that 
will knock your socks off whether you're 
listening to a personal stereo, or through 
the headphone jack of your home stereo. 

There is a stereo jumper cable that 


hooks between your personal or home 
stereo and the equalizer. Then, plug your 
headphones into the equalizer, and wow. 
THRILLING 

No matter which personal stereo you 
own, this equalizer is worth more than a 
try. And, wait till you hear your own 
stereo system through the equalizer and 
your personal stereo's headphones. 

Sure it's a dumb idea to add another 
thing you have to strap on to your body. 
But, the sound you'll hear when you do is 
nothing short of incredible. It operates 
on 4 АА batteries (not included), comes 
with a case that attaches to your belt and 
is backed by a limited warranty. 


Audio Telescope 


Pick a voice out of a crowd or a sparrow's song out of a tree with 


j ЖҮ 


a£ uio. 

It's tough. If you've ever tried to re- 
cord a singer while you're sitting in the 
audience, or a conversation from across 
the yard, you know that your micro- 
phone seems to pick up everything but 
what you want to record. 

Now you can record a lecture from the 
back of the room or a bird's chirp from 
across a field. 

The sound will be crystal clear with a 
full 30 to 15,000hz frequency response 
from this super-directional electret con- 
denser microphone. 

Electret condenser microphones cap- 


this super-directional shotgun microphone. 


ture sounds never before possible out- 
sidethe recording studio. By using bat- 
tery driven circuits, these microphones 
can use a more sensitive sensing mem- 
brane to capture sound vibrations. 

Very little mass must be moved, so 
these new mikes are incredibly sensi- 
tive. The Audio Telescope is powered by 
one AA battery (not included). 

It comes with both a conventional 
mike stand mount and a stand. And, you 
can mount it on most video cameras. 

The microphone itself is totally isola- 
ted from the stand by polymer O-rings. 


TRY THE POCKET DETONATOR 
RISK FREE 

Wait till you experience the sound of 
your personal or home stereo through 
headphones detonated by this equalizer. 

If you're not 100% satisfied, simply 
return it within 30 days in its original box 
for a courteous refund. 

To order your 5 band Pocket Sound 
Detonator Headphone Equalizer risk free 
with your credit card, call toll free or 


8453: CA res add 6% sales tax. 
Here's one dumb idea that's not nearly 
as dumb as it 'sounded'. 


So, it actually floats. It will not pick up 
motor noises or vibrations. 

It is 17" long and comes with a full 
length foam wind screen. There is a mini 
phone plug for video camera use, plus a 
20 foot mike cable with both mini and 
1/4" plugs for conventional professional 
recording. It's backed by a manufactur- 
er's standard limited warranty. 

TRY THE AUDIO TELESCOPE 
RISK FREE 

Record lectures, concerts or nature, 
risk free. If you don't feel you've made 
totally professional recordings, simply 
return the Audio Telescope in its original 
box within ЗО days for a refund. 

To order your Audio Telescope risk free 
with your credit card, call toll free or send 
your check for only $67 plus $3.50 for 
postage and handling. Order No. 9736. 

You'll be able to make superb record- 
ings that were never before possible. 


DAK 


INDUSTRIES INCORPORATED 

TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 
CALL TOLL-FREE. . 1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 
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See ay 183 rec c 
REVOLUTIONARY 
NEW CLAMPING 


TOOLS. Eviminate 
“С” CLAMP HASSLES 


CLAMP'N 
TOOL GUIDE 


Two Sizes Available 

The first "obstruction-free" straight edged bar clamp 
with unlimited uses: Glue Clamp Power Tool Guide • 
Jig Clamp e Straight Edge • Auxiliary Fence. Wide edge 
to edge grip. No surface marring. No "C" clamp hassle! 


ee Povero Gude | torce camo | 
WA 


BACK-TO-BACK 
BENCH CLAMP 


Two Sizes Available 


Instant Bench Clamp, Bottom jaws clamp to table top or 
saw horse while top jaws hold the work piece. 
“Obstruction-free—no hold-downs or "C" clamps. End- 
less jig applications. Superwide capacity. 


TabeorSawhore| Sanding | ig Clamping 


=; 


CLAMP 'N BACK-TO-BACK 

TOOL GUIDE 1 BENCH CLAMP 
0 24" Grip-$26.95 1018" Grip-$39.95 
C1 48" Grip-$37.95 | O 36" Grip-$49.95 
О Check or Money Order enclosed PS 
Master Card No.. 
Visa No.. 
Card expiration date. 
Signature. 


(оа $2.50 shipping cost per unit ordered). 
(California residents add 696 Sales Tax). 


Name, 
Address. 
City. 


State. Zip. 


GRISET INDUSTRIES, INC. 
1521-F East McFadden Ave. 
Santa Ana, CA 92711 
(714) 558-2888 
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Mercedes’ new baby 


Sometimes, good things do indeed 
come in small packages. Those things 
can also be expensive. The new Mer- 
cedes 190 is that kind of small package. 

Although it's 600 pounds lighter 
and 15.9 inches shorter than the 240D 
it replaces, the 190D will cost about 
the same— $24,000. 

The new compact rear-drive comes 
in four-cylinder gasoline (E) or diesel 
(D) versions. The gas engine displaces 
2.3 liters (140 cu. in.) and produces 
an eager 113 hp at 5,000 rpm and 133 
ft.-Ibs. of torque. The 190E that I test- 
drove from West Virginia to Indiana 
pulled strongly and smoothly, making 
passing a fast and safe procedure even 
on steep inclines. During the 400-mile 
trip, my driving partner and I aver- 
aged 33 mpg with our five-speed 
model. On the Indianapolis Motor 
Speedway, driving an automatic- 
transmission gasoline model, I timed 
two zero-to-60 runs at 10.8 seconds. 

The 190D's acceleration is less re- 


markable. *Diesel models require pa- 
tience," said a Mercedes spokesman. 
The 2.2-liter (134-cu.-in.) diesel pro- 
duces a meager 72 hp at 4,200 rpm, 
and its performance with the auto- 
matic transmission is barely adequate. 
Fortunately, it is also available with 
a silky-smooth five-speed manual. 
Patience is then rewarded with out- 
standing fuel economy. I drove a 190D 
with five-speed transmission from 
Indianapolis to New York and aver- 
aged just under 44 mpg. 

Some of the roads between Indiana 
and New York were in miserable 
shape. But the 190’s fully independent 
front and rear suspensions provided a 
smooth ride and predictable handling. 

So if you buy your cars by the pound, 
you'd hesitate at the hefty price tag 
on the diminutive Benz. But if your 
decision is based on craftsmanship 
and sophisticated engineering, you 
might find the 190 worth consider- 
ing.—Jack Keebler Gs) 


INSUFFICIENT PRESSURE 
CONTINUE SQUEEZING 


EXHAUST ERROR 
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Electronic Heart Decoder Plus 


Unravel the secrets of your body. See if your body may be scheduled to be a battleground in the next war. 


Do you cheat? Think about the day of 
your last physical examination. Did you 
Skip your morning coffee, skip a cigarette, 
and did you ask your doctor to let you re- 
lax before he took your blood pressure? 

Well, if you did even one of the above, 
it's like cheating at solitaire. Because like 
your temperature and weight, blood pres- 
sure shows the condition of your body. 

Some high blood pressure is related 
to diet. (Check your pressure after you 
have had something with caffeine ora cig- 
arette.) Some is tension related. (Check 
it at the office and then compare it with 
your pressure on a Sunday morning.) 

And finally, some high blood pressure 
is genetic. Only your doctor can tell you. 
But remember, your doctor probably only 
sees you in a relaxed state. 

All high blood pressure is bad because 
it puts an extra strain on your heart and 
circulatory system that can lead to heart 
attacks and strokes. 

And high blood pressure is doubly bad 
because you can't tell that you have it. 
So, unlike a bruise or a cold, there are no 
symptoms that you can see. That's why 
it's called the silent killer! 

WHAT IS BLOOD PRESSURE? 

Two measurements are used to mea- 
sure your blood pressure. Systolic pres- 
sure is the pressure in your arteries dur- 
ing the time that the actual heart beat or 
pulse passes along your arterial system. 

Diastolic pressure is the resting pres- 
sure that occurs between the beats or 
pulses. A pressure of 120/80 (120 sys- 
tolic over 80 diastolic) is about average 
for most young adults. You'll get a chart 
of average blood pressures, but you 
should always consult your own doctor. 

TIME FOR A STETHOSCOPE? 

If you can't see it or feel it, how can it 
be measured? Your doctor probably uses 
a column of mercury, an inflatable arm 
band and a stethoscope. 

Since you're probably not a doctor, 
the complicated parts have been auto- 


mated. Just slip your arm into the Elec- 
tronic Heart Decoder's adjustable velcro 
cuff, and simply inflate the cuff. 

The mercury has been replaced by a 
sophisticated computer brain that dis- 
plays your blood pressure on an LCD dis- 
play. The stethoscope has been replaced 
by a microphone implanted in the pres- 
sure cuff, and the Electronic Heart De- 
coder Plus even takes your pulse. 

After you've pumped up the cuff, the 
cuff will slowly de-pressurize automati- 
cally. A head with a stethoscope will 
appear on the display. First you will see 
your systolic display on the left, and then 
your diastolic on the right of the display. 

The Decoder even shows you what 
its doing. As you pump up the cuff, a 
pump shows on the display, if the air 
exhaust is incorrect, an X shows, and if 
the standard 9V battery (not included) is 
weak, a battery with an X is displayed. 

After you've taken your blood pres- 
sure, just push the pulse button and your 
pulse rate will be displayed. It's goof 
proof. It's quick. And, it's accurate. 

EXERCISE--EXERCISE--EXERCISE 

You've heard it before, but I'll tell you 
again because | want you to be around to 
keep being a DAK customer, and because 
its what my doctor told me. 

"Drew if you expect to keep your blood 
pressure down, you've got to keep your 
weight down and get regular exercise." 

But honestly, it wasn't so much what 
my doctor said, as the way | felt when 
Steve, a 37 year old slightly overweight 
friend of mine had a heart attack. 

He owns a business like mine. He too 
works 16 hours a day, 7 days a week. 
And, neither of us smoke. Now we are 
both exercising regularly. And as his 
doctor says, and as | can testify to, we'll 
probably be in better shape than ever. 

But as long as I'm being honest about 
why I've started to get back into shape, | 
might as well also let you know that in 6 
months or so, | may get lazy again. 


| hope that by using the Electronic 
Heart Decoder Plus as well as my scale 
to measure my improvement, I'll have 
the self discipline to keep it up. 

The Electronic Heart Decoder Plus is 
made by Lumiscope, a leader in blood 
pressure measuring equipment It's back- 
ed by their standard limited warranty. 

A $68 JOKE? 

No, it's no joke. It's a sophisticated 
measuring device like those you'll see 
selling for up to $129. 

When my friend had the heart attack 
and my doctor told me to start exercising, 
1 started looking around for the equip- 
ment. Lumiscope happened to show up 
at just the right time. And, due to DAK's 
cash purchasing and massive buying 
power we were able to slash the price. 

The Electronic Heart Decoder Plus is 
accurate, and it's easy to use. Just check 
your own pressure. If it's up, go see your 
doctor now. Of course, you should have 
regular checkups either way. | also rec- 
ommend that you take the Electronic 
Heart Decoder Plus to your own doctor 
and have him check its accuracy. 

If you or your doctor aren't 10056 satis- 
fied, return it to DAK in its original box 
within ЗО days for a courteous refund. 

To order your Electronic Heart Decoder 
Plus risk free with your credit card, call 
toll free or send your check not for $129, 
or even $99. Send just $68 plus $3 for 
postage and handling to DAK. Order 
Number 9730. CA res add 6% sales tax. 

You don't get your body on a 30 day 
risk free trial. So, get your body outside 
and get it some exercise, don't smoke, 
and maybe lose some weight. 


ECDAK......." 


TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 
CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 
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BIG PROFITS IN 
STEEL FRAME HOMES 


The homebuilding industry is starting to boom again. Sales are rising and 
our steel frame homes are sweeping the nation with the first affordable 
alternative to today's housing delimma. 


You can be a part of the profitable future! Public response to our low cost, 
energy efficient and low maintenance designs has been overwhelming, and 
we must expand our representation to meet that demand. 


We're Looking 
For Representation 


Our representatives benefit from a proven sales 
concept that allows you to build a substantial 
business: 

*QUALITY PRODUCT — Pre-engineered 
designs of one, two and three level structures 
for single family homes or multi-family in- 
vestment. 
*COMPETITIVE PRICES — Your cost is less 

than $10 per square foot! 

*HUGE MARKET — Do-It-Yourself, basic 
shells, turnkeys, custom & multi-family. 

* NO INVENTORY HASSLES — We ship as you 
order. No costly stock, no inventory taxes. 

* DEALER SUPPORT — We work to help you 
succeed. Our staff of professional marketing, 
construction and sales experts help you sell 
and build. 

If the exciting, profitable concept of steel frame 

homes looks interesting to you, call or write today 

for more details. Select territories are now 
available and an investment of $3500 is totall; 

refundable. . 


TRI STER. INC. 
1400 Crescent • Denton, Texas 76201 
(817) 566-1386 
Outside Texas Toll Free 800-433-5555 


Wired wall 
for solar houses 


Picture a two-story-high atrium glazed 
from floor to ceiling, The rear wall is 
made of sand-filled cinder blocks plas- 
tered and painted a rich earth brown. 
A Trombe wall that stores energy for 
nighttime heating? Yes—with a bonus. 
At night the wall can store energy for 
daytime heating. 

How? Under the plaster lie Heat- 
bank mats (photo). Made of resistance- 
heating cable bonded to fiberglass 
mesh, these mats are generally used as 
subfloor heaters in commercial build- 
ings. But Heatbank also serves as a 
unique source of backup heat for a 
double-shell house in central Indiana. 
A timer-controlled thermostat, set to 
work only during evening (off-peak) 
hours, operates the mats. If the wall 
temperature falls below 50 degrees F, 
the mats kick on. Once on, the mats 
remain at their design temperature of 
120 degrees for as long as needed. 

In eight hours the temperature of the 
555-cu.-ft. wall rises 19 degrees, ena- 
bling it to supply 770,000 Btu for house 
heating. That’s enough to warm the 
3,000-sq.-ft. house for 14 hours (at 30 
degrees outdoors), according to the In- 
diana and Michigan Electric Co. 

The 48 mats in the heater wall shown 
cost $900; installation was another 
$1,000. But according to Easy Heat- 
Wirekraft (U.S. 20 East, New Carlisle, 
Ind. 46552), it costs the Indiana home- 
owner less than $2.50 per day to op- 
erate the heater when it’s needed. 
—Susan Renner-Smith 


It may look like an ordinary top of the line cordless phone but it's not, because it's way over the 
FCC power limit allotted for cordless phones. It has a range up to 1500 feet 


It's true. According to the FCC rules 
this phone is illegal. It simply has too 
much power. 

If you remember the days of CB, you'll 
remember the illegal super power boost- 
ers that let one CBer literally stamp out 
everyone near by. 

Well this phone has so much power 
that you can forget 300' or even 700'. 
Now you can roam up to 1500’. 

SUPER CLEAN SOUND 

It's loaded with all the extras. It has 
two way intercom paging. It has high/ 
low volume, secure, and enough LEDs 
displaying what it's doing to embarrass 
the space shuttle. 

It even has 10 number memory. But, 
it's the sound that makes it special. 

In addition to the high power for incre- 
dible range and fidelity, it uses refined 
state of the art circuitry. The extra power 
and circuitry let this phone cut through 
noise and interference that would leave 
many other cordless phones in the dust. 

So, it's got great features, great sound 
and phenomenal range. The only prob- 
lem is, it simply has too much power. 

LIMITED TIME OFFER 
LEGAL FOR YOU 

Now for the good part. You may use 
this phone at home or at your office 
legally. But, we have to stop selling the 
phone by next October. 

You see, the phone is really strictly 
illegal because of its tremendous output 
of power. But, the FCC has granted a 
"temporary waiver’ to their output power 
rules for this phone, while they decide 
exactly what future rules will be. 

So, unlessthey change their mind and 
stop the test early, we're allowed to sell 
these phones to you. And, once you 
have one, it's yours and it's legal. 

In fact, to prove it's legal, on the bot- 
tam of each and every phone is printed, 
“the base station of this phone is a 
radio link operating within the terms ofa 
waiver granted by the FCC...” with the 
FCC registration number. 


ОР OF THE LINE 

From ite beautiful decorator styling 
with inset leatherette to its sophis- 
ticated circuits, this phone is deluxe. 

Look at all the features. There's a real 
intercom that can be separate from your 
phone system. A switch on the front lets 
you switch any phone plugged into the 
back into an intercom link or a phone. 

So, if you answer the phone in the 
house, you can put the caller on hold, 
talkto the person with the remote hand- 
set, then transfer the call. Of course, the 
handset can receive the call directly. 


eo ee —— =) 

There are call buttons on both the 
base and handset, so either party can 
call the other. And, the incredibly sensi- 
tive handset has a range of 100’ without 
extending the antenna. 

So, when you use this phone in the 
house, you won't have to worry about hit- 
ting the antenna as you walk through 
doorways or sit at your desk. 

But, when you do extend the antenna 
you'll have up to 1500 feet in any direc- 
tion, of super clean, reliable duplex tele- 
phone communication. This is the first 
phone we've tested that can even sur- 
pass wired-in phones. With its high/low 
volume, last number redial, mute and 
hold features, it's hard to beat. 

SUPER RELIABLE 

Fromacross the room, across the street, 
or around the block, you'll have the best 
sound ever. Imagine walking your dog 
while talking on the phone. 

Think of the convenience for your wife 
of being able to talk on the phone while 
keeping track of the children in the yard 
or down the street. 

Consider the security of being only 
seconds away from the police or fire 
department. You can instantly call a doc- 
tor or anyone, anywhere. It's a superb 
personal security device. 


And, look atthis. You'll have 10 num- 
ber memory from the handset. So, you 
can dial emergency numbers in a flash, 
or stop trying to remember and dial num- 
bers that you frequently call. 

NO INSTALLATION 

If you can plug in a lamp, you can 
install your new cordless phone. It uses 
universal pulse dialing that's compatible 
with both rotary and Touch Топе®. 

Simply plug its modular phone jack 
into the wall. Then plug in its AC line 
cord and start talking. 

It's made by Universal Security Instru- 
ment Co. The phone is both U.L. listed 
and, with the special waiver, it's FCC 
approved. It has a limited warranty. 

TRY THE ILLEGAL PHONE 
RISK FREE 

Go for a walk. Chances are your feet 
will give out before the range on this 
phone will. Listen to the fidelity. You'll 
be amazed that there's no cord. 

Try it risk free. If you're not 10096 
satisfied, simply return it in its original 
box within 30 days for a refund. 

To order your Universal Security 1500' 
10 memory, Illegal Cordless Phone risk 
free with your credit card, call toll free or 
send your check for DAK's incredible 
‘limited time’ price of just $159 plus $4 
for postage and handling. Order Number 
9738. CA res add 696 sales tax. 

If you don't want the 10 memories, 
you can order the same phone for just 
$149 ($4 P&H) Order Number 9739, 
without 10 memory dialing. 

It's a risk free investment that will pay 
for itself many times in convenience, 
security and time savings. And, it's avail- 
able now, only at the whim of the FCC. 


= PAK..." 


TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


POPULAR SCIENCE CAR TEST $176 
Total cars tested to date: 646 


Challenging 
the Honda Accord 


he Honda Accord has been called 
the Mercedes-Benz of small cars and 
has stood for more than seven years 
as an example of what Detroit found so 
hard to do—build a fine small sedan at 
an affordable price. Until this year it has 


been virtually unchallenged in the mid- 
price, front-drive class. Mazda 626 and 
Toyota Camry are the latest attempts to 
dethrone Honda. PS rounded up these 
small sedans for instrumented perform- 
ance tests and came to a split decision. 


By JIM DUNNE 
and JACK KEEBLER 


For seven years Accord has been the 
target that competitors have kept in 
their sights when planning new cars. 
In 1981, Accord was upgraded, and 
though the model was advanced in 


many ways, competitors had fine- 
tuned their products to within strik- 
ing distance. 

Now new cars from Europe, Japan, 
and the U.S. seem to be catching up 
with, and in some ways surpassing, 
the industry standard. 

We took the newest Accord (a made- 
in-America version) to our test track 


for comparison with two other new 
models, Mazda 626 and Toyota Camry. 
All were four-door types with four- 
cylinder engines and automatic trans- 
missions—just what American buyers 
like. Each was equipped to appeal to 
purchasers who want economy and 
more comfort than subcompacts offer. 

Continued 


Sporty front-drive contenders (clockwise from bottom): Mazda 626, Honda Accord, and the brand-new Toyota Camry. 


COMPUTERS ARE CREATING JOBS 
FOR NRI-TRAINED PEOPLE. 


IF YOU'RE SERIOUS ABOUT 
MAKING MONEY IN 
MICROCOMPUTERS, 
NRI IS SERIOUS ABOUT 

SHOWING YOU HOW. 
The U.S. Department of 
Labor projects job openings 
for qualified computer tech- г . 
nicians will soon double. 
International Resource / 
Development, Inc. estimates a^ шщ 
600% increase in these jobs in = 
a decade. And most of these f H ES 
will be new jobs, created by the ‚ 
expanding role of computers. 


NEVER HAS THERE BEEN A 
FASTER-GROWING FIELD 
OF TECHNOLOGY. 

Many people are afraid of 
losing their jobs to computers, 
but thousands of jobs will be cre- 
ated for those who are prepared 
to meet the challenge. 

With NRI training, you'll be 
prepared. You can have a profita- 

+>. ble, exciting 
— future as 


who can handle the operational, 
programming and technical as- 
pects of all kinds of microcom- 


puters and microprocessors. 
LEARN IN YOUR SPARE TIME. 
NRI trains you in your own 
home, at your convenience...no 
classroom schedules to meet, no 
need to quit your job. As a class 
of one with complete course 
materials and the backing of a 
staff of professional electronics 
instructors, you'll get extraordi- 
nary hands-on training on the 
latest, most popular micro- 
computer: the new TRS-80™ 
odel 4 with Disk Drive. De- 
signed to perform diverse per- 
sonal and business functions 
and accept more software, the 
Missae is yours to keep. 
LEARN HOW TO USE, 
* PROGRAM AND SERVICE 
STATE-OF-THE-ART 
MICROCOMPUTERS. 
Through your carefully de- 
signed NRI course, you'll get a 
wealth of practical experience. 
You'll build circuits...from the 
simplest to the most advanced 
„with your NRI Discovery Lab® 
You'll use a professional 4-func- 
tion LCD digital multimeter for 
analysis and troubleshooting. 


‘TRS-80 isa trademark of the Radio Shack division of Tandy Corp. 


отага т nien ne me Сат. €: 
professional LCD multimete: 

and hundreds 
ments. It's all yours to keep. 


With NRItraining you'll explore 
your computer's registers, 
memory and input-output 
ports. You'll even write pro- 
grams to control the circuits 
you've designed and built. 
You'll perform hundreds of 
challenging experiments, al- 
ways backed by a full-time 
faculty ready to help you 
personally. 

When your NRI training 
is complete, you'll be a com- 
puter technician, ready for 
your first job — servicing, test- 
ing or programming all types 
of microcomputers — in a 
rewarding and challenging 
new career. 

THE CATALOG IS FREE, 
THE TRAINING IS PRICELESS. 
Send the postpaid card today 
for your FREE 
104-page 
catalog. 
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greater computer memory 
Gordy dej deve le Included. 


It's a valuable guide to opportu- 
nities and training in the high- 
tech revolution. You'll see how 
easily you become part of the 
growing high-tech world of 
microcomputers. 

Ifthecard has been removed, 
Т write to us today. 


NRI School of Electronics 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
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We'll give you tomorrow. 


Challenging Honda Accord 


We expected better performance 
than the subcompacts offer. The test 
models disappointed us. In our zero- 
to-60-mph runs, none could break into 
the sub-15-second range. We attributed 
this mainly to the cars' automatic 
transmissions. A five-speed manual 
with well-matched ratios could clip a 
second or more off their times. 

Each of the three models is designed 
to compete with similar American- 
made front-drive sedans, especially 
GM's X-body, Ford's Tempo/Topaz, and 
Chrysler's Reliant/Aries. All of these 
domestic cars are about the same size 
inside and out, have similar-displace- 
ment four-cylinder engines, and carry 
five passengers. Our comparison tests 
[PS, Oct.| show that the US.-built cars 
are generally faster and just as com- 
fortable, but less fuel efficient and less 
extensively equipped than the newest 
Japanese competitors. Engines and 
transmissions seem more refined and 
smoother in the imports. Price com- 
parisons are difficult to make, but, 
generally, you get more features for 
less cost in the imports. These include 
remote release levers for the gas-tank 
cover and the trunk lid and multiple- 
adjustment seats that usually cost 
extra in the domestics. Here's how 
they looked individually. 


Honda Accord 


A new four-speed automatic cures 
one of Honda's most embarrassing 
problems: poor acceleration and an en- 
gine that over-speeds between shifts. 
The four ratios in this automatic are 
carefully selected to avoid the impres- 
sion of too much running up and down 
the gears. This is a common fault in 
some domestics in which the transmis- 
sion cycles constantly between two 
gears in search of best economy. 

Honda's engine is the smallest in 
the group, but the light weight of the 
chassis (2,215 pounds) tends to offset 


Mazda 626 surprised the test crew with a remarkably sho: 


this disadvantage. It makes for easily 
adequate performance with a fuel- 
economy bonus. The Honda engine 
also handles the extra load of the air 
conditioner without lugging. 
Honda's service-reminder system on 
the instrument panel keeps the owner 
up-to-date on when to change the oil 
and oil filter and when to make other 
service adjustments. The trunk is big- 
ger than you would expect in a car 
this size. The floor is flat and runs 
forward between the spring towers of 
the independent rear suspension. 
Although straight-line performance 
was a touch slower than that of its 
two competitors, it was equal to the 
competition in high-speed handling 
and excellent in low-speed maneuver- 
ability. We found the lack of feedback 
from the over-assisted steering a minor 
problem. Virtually no sense of how the 
tires are gripping the road is fed into 
the driver's hands from the wheel. 


Mazda 626 


The Mazda 626 feels rock steady: 
Its handling is dead-on-target accu- 
rate. It was the fastest on the low- 
speed maneuverability course and as 
good as the Accord on the high-speed 
section of our test. 

One innovation that caught our 
attention was a suspension-change 
feature called the electronic variable 
shock-absorber system. According to 
the maker, if you want sports-car-like 
firm suspension, you flip the switch 
to "Sport" from the driver's seat. For 
a smooth ride, switch to "Normal." We 
tried to detect a seat-of-the-pants dif- 
ference between the two settings but 
could not. Furthermore, there was no 
measurable improvement in either the 
high-speed handling or low-speed ma- 
neuverability tests. 

The 626 offers a considerable vari- 
ety of convenience equipment. Oscil- 
lating vent louvers in the dash panel 


PS ratings— 
test report in a nutshell 


The ratings are based on test results and 
measurements. Results should be read 
with the understanding that they reflect 
tests only on our sample cars. An excellent 
rating is 5 points; very good, 4; good, 3; 
fair, 2; poor, 1; very poor, 0. 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 

Entryexit ease 
EPA economy 
Ride comfort* 
"Authors! opinion 


operate just like table fans that swing 
back and forth through an arc to cool 
an entire room. These are the first 
we've seen of this type, and they seem 
to quite effectively distribute cool air 
throughout the cabin. The 626 also 
has an assortment of chimes to alert 
the driver to lights left on, key left 
in the ignition, or doors left ajar. The 
ignition reminder chimes a tune sim- 
ilar to “How Dry I Am.” The signifi- 
cance escapes us, but the tune wears 
rather well. 

What makes the 626 an advanced 
road car? Good chassis balance pri- 
marily, but also the independent rear 
suspension, unusual 15-inch-diameter 
wheels, and low-aspect-ratio 60-series 
tires. Quick steering with adequate 
road feel also impressed us. 

The Mazda's rear hatch was unique 
to this group: It added extra utility 
and storage space to a moderately 
roomy trunk. The split rear-seat back 
folds down for loads the notchbacks 

Continued 


rt 148-ft. cold stop from 60 mph. It hot-stopped in only 151 ft. 
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Buy just [smash hit in one year’s time. 


YEAH, but then you 
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Enjoy tapes or records for the price of one. > 


Nothing more to buy...EVER! 


Don’t Miss These Start Saving NOW! 
its! 
Smash Hits! Start Now with 3 Hit Albums for te! Yes, pick any 3 records, 
* Kenny Rogers: Gt. Hits 50019 | or 8-track tapes, or cassettes....for just 1с. Then agree to buy 
LÀ Me Itn. Music. [55] only 1 more hit at regular Club prices (usually $8.98 to $9.98) 
b ure : „апа take up to one full year to do it... with nothing more to 
o Here omes Night.. 08 | buy ever! That's 4 smash hits for the price of one! 


* Elton John: Too Low Zero 
* Waylon: It's Only Rock... j 
Bernstein: Beethoven Overtures · 


vate Eyes > 
rican Fool 
Gt. Hits 


* Little River Band: Gt. Hits 

. pep Don't Say No „54318 
* J. Geils Band: Showtime 13346 
* Bellamy Bros.: Gt. Hits ........ 04770 
* Hooked On Swin <1... 04722 
* Oak Ridge Bo; 64212 
‘© Pat Benatar: Crimes of Passion . . 53331 
© Hall & Oates: Voices. ..... ‚34045 


No Further Obligation Whatsoever! It's all up to you! You buy 
what you want...when you want to. This is one record and 
tape offer that really is different. And you pocket the savings! 


Exciting "Members-Only" Benefits. Once you enroll, you'll 
receive your subscription to our exclusive music magazine, 
MEDLEY. Each issue is crammed with hundreds of hit tapes 
and records —many as low as $2.98 to $3.98— plus your fea- 
tured "Selection of the Month" in your favorite category. In all, 
you'll have 19 convenient, shop-at-home opportunities a year. 


It's Easy to Get Your Favorite Hits! If you want the "Selection 
of the Month,” do nothing. It will be sent to you automatically. If 
you want other selections, or none: just indicate your prefer- 
ence on the card always provided...and mail it back to us by 
the date specified. You'll always have at least 10 days to 
decide. But if you don't, you may return your “Selection of the 
Month" at our expense for full credit. As a member in good 
standing, send no money when you order, we'll bill you later. A 
postage and handling charge is added to each shipment. 


FREE 10-Day No-Risk Offer! Listen to your 3 big hits for a full 
10 days. If not satisfied, return them for a prompt refund. You 
risk nothing! So don't delay. Pick your hits, write the code num- 
bers in the boxes on the right, and mail today! 


пел 


ВСА Music Service, 6550 E. 30th St., Indianapolis, In 46291 
RCA 49 
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TAKE ANOTHER PICTURE. 


DARYL,JOHN 
OATES 


HI 


Clip here! Then tuck in an envelope and т 
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TWIN Double the music 
SETS * Count as one! 


ж BEE GEE: 
GREATEST 


[к MOTOWN SUPERSTARS sina >” Е 
25 #1 HITS FROM 25 YEARS: 
"ELVIS. 
Gold Award HITS 


доа меа те рота АЙЫ 
[T «ome wo 
HOOLIGANS 


* 
sk BARRY V 


Send back this coupon...today! 


MAIL TO: RCA MUSIC SERVICE, 
P.0. BOX RCA 1, 
INDIANAPOLIS, IN 46291 


lenclose 1с. Please accept my trial 
membership in the RCA Music 
Service and send me the 3 hits I've 
indicated here under the terms 

outlined in this advertisement. | agree to buy just 1 

more hit at regular Music Service prices in 1 year's 

time—after which І may cancel my membership. 

(A postage and handling charge is added to each 

shipment.) 


Ө SEND MY SELECTIONS ON (check one only): 
C Cassettes is 8-Track Tapes 


© lam most interested in the following type of music—but | am 


(check one only) 
1 C Easy Listening (Instrumental'Vocal Moods) 2 1 Country 
3C Hard Rock 4 [Pop/SoftRock 5C Classical 

© RUSH ME THESE 3 SELECTIONS (indicate oy number) 


Please Printy 


Zip. 


опе (Area Code). 


@ Feveyou bought anything else by mail in 


C last6 months 1) ye: never 


RCA Music Service reserves the right to request additional information 
or reject any application. Limited to new members: continental U.S.A. 


| 
| 
І 
І 
| 
1 
| 
l 
І 
always тее to choose from every category | 
| 
| 
І 
l 
| 
І 
| 
| 
| 
І 


LE one membership per family. Local taxes, if any, will be added. 
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Challenging Honda Accord 


can't even consider. A security panel 
in the rear hides valuables from out- 
side view when the seat back is in its 
upright position. (Mazda also sells a 
notchback 626 with a conventional 
trunk.) 


Toyota Camry 


Toyota doesn't skimp on quality in 
designing engines and transmissions, 
and the new Camry is a good exam- 
ple of that. It's smooth, quiet, and 

Continued 
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ILLUSTRATIONS BY RUSSELL VON SAUERS 


PS serviceability ratings 


How easy is it to service these cars? To 
give you an approximation of how difficult 
it is for a typical person to perform various 
service operations, we examine each test 
vehicle. The numbers mean: 1, very dif- 
ficult; 2, difficult; 3, average degree of 
difficulty; 4, easy; 5, very easy. 


Checking fluid levels. 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine 
Spark plugs 
Distributor 

Oil filter 

Oil fill 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Spare-tire accessibility 
Changing belts 


Mo UBUORO 
Boo NNWWWNA 
S 


Test results, dimensions, and specs 


TEST RESULTS. 
Acceleration (sec.) 
0-60 mph 
Brake test (cool) 60-0 mh 
Stopping distance (ft.) . 
Pedal pressure (Ibs.) ...... 
Brake test (hot) 60-0 mph 
Stopping distance (ft.) 
Pedal pressure (Ibs.) 
Interior noise (а 60 mph (dBA) 
Handling test (mph).............. 
Maneuverability test (mph) 


EPA FUEL MILEAGE (mpg) 
Highway .... 

сиу. 

Calif. city .. 


PS FUEL-MILEAGE TESTS 
(steady-state mpg) 

35 трћ.......... 

55 mph 


43.4 
38.1 


TEST CONDITIONS: Ambient temperature, 77°F; relative humidity, 60 percent; barometric pressure, 28.7 inches Hg 


DIMENSIONS (inches) 
Wheelbase ... 

Overall length . 

Overall height. 

Overall width . 

Track, F/R 

Ground clearance ... 
Front head room 

Front hip гоот.. 

Front leg room 

Rear head room .. 
Rear hip room 

Rear leg room (min. 
Rear knee room (min.) 
Couple distance 


SPECIFICATIONS 
Engine (уре... 
Displacement (cu. in./cc) 
‘Compression ratio 
Carburetion ... 

Net hp (а rpm 

Net torque (ft.-Ibs.) (a rpm 
Transmission 
Axle ratio .. 

Tire make ........ 

Tire type ..... 


Tire size. 
Steering 


Overall steering ratio 
Turns, lock to lock... 
Turn diameter (ft.) 
Front suspension ........ 


Rear suspension. 


Front stabilizer-bar 
diameter (in.) .. 
Rear stabilizer-bar 
diameter (in.) 
Brakes ........ T 
Brake swept area (sq. in.) 
Fuel tank (а!.).............. 
Trunk space (cu. ft.) 
Liftover height (in.) 
Curb weight (Ibs.) 
F/R weight distribution. 
Basic price 
Price as tested .. 
Major options. 
(over $100) ............ 


102.4 

175.6 
54.9 
66.5 
57.7/55.9 


96.5 
173.6 
54.1 
65.4 
56.3/55.9 
5.25 


ЕН 
каер 


ҮЗ 
BOSROO 


OHC in-line 4 OHC in-line 4 ОНС in-line 4 
1071,751 121.9/1,998 121.7/1,995 
8.81 8.61 8. 
3 bbl 2 bbl. A 
75 @ 4,500 83 @ 4,800 92 @ 4,200 
98.5 (а 3,000 110 @ 2,500 113 @ 2,400 
{А молио: (зява аата: (рш autor 
3.875:1 3451 
Goodyear Goodrich. Bridgestone 
Corsa GT radial Radial steel belted — WIDE 70 
RD 116 
steel radial 

185/70R13 195/60R15 185/70SR13 
Power, rack and Power, rack and Variable, rack and 

pinion 

17.31 

2.95 

36.25 
Independent, Independent, Independent, 
MacPherson struts, MacPherson struts, MacPherson struts, 
coil springs coil springs coil springs 
Independent, Independent, Independent, 
MacPherson struts, MacPherson struts, MacPherson struts, 
coil springs coil springs, twin swing arms, coil 

link springs 


0.67 0.79 0.98 


Disc-drum Disc-drum 
216.8 241.5 
15.8 : 138 
133 4 136 

31 33 

2,215 x 2414 
61/39 60.5/39.5 
38,645 $ $7,798 
$9,664! $11,897? $11,678? 


!N/C $650, stereo AM-FM $200. ?А/С $650, sun roof $430, 
aluminum wheels $300. A/C $630; power windows, locks, 
antenna, mirror $585; AM-FM-cassette $440, two-tone paint 
$190, cruise control $135 


THE TOTAL FITNESS CENTER. 


HERE'S A NEW WAY TO DEVELOP A GREAT BODY, HEALTHY LUNGS 
AND GOOD CIRCULATION—ALL WITH THIS MULTI-PURPOSE GYM. 


If you're wondering why we're EXPERIENCE ISN'T 
promoting an aerobic rowing NECESSARY 
machine...the answer is simple. Now, everyone can get into 
It's perhaps the best allaround ^ shape--year round. With its six 
exercise you can obtain. Rowing different positions for resistance, 


builds the D.P 300 will accommodate 
endurance any type of exercise routine... 
and strength from beginners 


while work- 


ing every [eene cma ments (6"x 23"x 35"). And it only 
major mus- able sliding requires 3' x 5' of space when it's 

cle group seat gives you іп use. Plus, it's warranted for 

in your extremely a full year by one of the most 

body. And smooth respected names in exercise 

aerobics equipment — Diversified 

builds your Products. 

Bn THE PRICE IS 

acombina- THE BEST PART 
tion that can't be beat. And frankly, Shop around and 


we've never seen anything like 
it before. 


BUT WHY A ROWING 
MACHINE? 


Sure jogging and other forms 
of exercise are great, however 
they normally benefit only one 
part of the body. With rowing, 
you exercise everything. You 
build strong muscles in your 
arms, legs, and stomach. You 
broaden your chest. You trim your 
waist. And you build stamina. 
But theres more...Unlike other rowing action. results. And 


And the non-skid if you don't 
pads on the bottom provide stabi- Seea dra- 
lity. Plus, there's enough leg room Maticimprove- = — 
for anyone up to 62" Comes com- ment, return it. We'll give you 
plete with an illustrated exercise а prompt refund, including the 
manual—a tremendous help for handling charge. Call now, toll- 
someone just starting out. free—and start your program for 
It's built to last. Constructed of Strength, stamina, and fitness 
steel, the D.P 300 has an attrac- today... you'll be glad you did. 


compare — you'll agree. 
There isn't a better 
piece of exercise 
equipment any- 
4j where—for twice 
the price. Use the 
D.P 300 for 
a month... 
you'll be 
impressed 
with 
the 


tive chrome and metallic grey fin- p» == == == = me sm mm w на 
ish. Storage is easy. ..it'll fit in For fast delivery, credit card hold- 
most closets — perfect for apart- ers may call toll-free 24 hrs. a day, 


17 days a week. Or send a check 

1 for $179.00 plus $14.50 delivery. 
Order product #TDP 21. Add 6% 
sales tax in CA. 


rowing machines, the D.P 300 is 
a multi-purpose gym. Flip it on 
its side. Lay on the comfortable 


i 
J 
J 
J 
J 
i 
i 


I 
cushion and use it as a bench i 800 824-7888 
press...or do curls, squats and " Ask for Operator #427 
slant board sit-ups. The applica- | ELITE PRODUCTS 


tions are unlimited. You can work 
virtually every muscle group in 
less than 20 minutes. 


FOR PEOPLE WHO DEMAND THE VERY BEST 
1548-D Adams Ave., Costa Mesa, CA 92626 I 


sum was sum шып umm SUD олан ues nude pi | 


FREE 


CRUTCHFIELD 


ELECTRONICS 
CATALOG 


Your BEST Catalog 

W 84 page color guide to the latest іп | 
electronics ШШ Unique, informative 
articles & charts help you pick the 

right product for your home or car. 


Your BEST Selections 

Ш Hundreds of quality car stereo, 
home audio, personal computer, 
telephone and video products from 
Advent, Atari, Blaupunkt, Jensen, 
Panasonic, Pioneer & more! 

Your BEST Prices 

W Largest possible discounts W Our 
volume buying means you save more. 
Your BEST Service 

W 24 hour shipping W 30 day 
Satisfaction Guarantee Ш Toll-free 
ordering and technical assistance. 


CALL TODAY 
For Your FREE Copy 


800-336-5566 


Be sure to mention Popular Science when calling. 
In continental U.S., Puerto Rico and The Virgin 
Islands. In Virginia call toll free 800-552-3961 
Ea шаш mm mm m UD шш UR UN 
Send me your free catalog 
[| by Third Class mail 


Rush me your tree catalog 


I'm enclosing $1 for First Class postage 


Name 


Address 


City 


| зае Zip 


! CRUTCHFIELD! 


LE ркы Ра! Park, Dept. PS, Charlottesville, VA 22906 
LL пын шың кшп шл шш тш 
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Challenging Honda Accord 


Honda Accord sparkled in both low-speed (above) and high-speed handling tests. 


fairly responsive. And it gets outstand- 
ing fuel mileage. 

The transmission works with clock- 
like precision. There's no over-revving 
between shifts and no lurching, and 
the noise level is low. 

The engine is a fuel-injection over- 
head-cam type. It starts easily and is 
immediately responsive, even before 
it's fully warmed up. 

The Camry's ride is much better 
than its high-speed-handling ability. 
The rear wheels lose traction in hard 
cornering maneuvers or when brak- 
ing on wet surfaces. The result is a 
quick loss of control that seems cor- 
rectable only by reducing speed. We 
were surprised by this handling prob- 
lem because Camry has an up-to-date 
independent rear suspension. 

In the race for the title of "World's 
Busiest Instrument Panel," Toyota has 


a healthy lead. Its high-priced radio 
($440) has 30 separate levers, buttons, 
and rocker switches. A tilt steering 
wheel is standard. There are extra 
storage pockets in the doors and a 
two-part compartment in the console. 

Finally, Camry offers a dual-range 
automatic transmission. One setting 
is for additional power; the other is for 
economy. We posted a zero-to-60 time 
two to three seconds faster in the 
power mode than in economy. 


Our picks 


It's time to try something new, so I'll 
pick the Mazda, even though a hatch- 
back isn't normally my favorite body 
style. The 626 handles almost as good 
as it looks.—J. D. 

The Honda's smoothness, stopping 
ability, and fine handling make it my 
choice.—J. K. us 


Performance comparison with selected models 


Mpg(city Accelera- 


Brakes Handling Maneuver- Noise @ 60 


driving) ^ tion0-60 60-Omph (mph) ability mph (dBA) 
mph (sec.) (hot) (ft.) (mph) 

1984 Ford Tempo in-line 4 25 17.4 177 65.1 27.6 71 

1983 Chevrolet Citation V6 22 14.7 176 61.0 29.7 71 

1983 Plymouth Reliant in-line 4 28 15.2 164 61.4 28.4 72 


Crunch 
Time 


“The professor was 
so boring that | fell 
asleep twice." 


Think about it. You're listening to a dull 
speaker and you can hardly keep your eyes 
open. 

Suddenly the speaker speaks faster. You 
wake up. You're listening more intently. Why? 

Scientists have discovered that the faster 
someone speaks the greater our comprehen- 
sion. The better our comprehension, the more 
we benefit from what we're listening to. 

TWICE AS FAST 

But most people can't talk fast. Certainly not 
twice as fast. So we're stuck trying to pay at- 
tention as best we can. That's soon to change 
with the new low-priced SoundPacer. 

The SoundPacer is a voice compression 
tape recorder designed to play the human 
voice faster without changing the pitch. You 
could record a lecture or listen to a prerecord- 
ed tape, double its speed and comprehend 
more while listening to it in half the time. 

But before we describe the system, there 
is something else even more exciting. The 
new price. For only $129 you could own an 
entire voice compression system complete 
with built-in microphone and be able to record 
or listen to voice-recorded tapes in half the 
time, at twice the speed and now at almost 
half the cost. 

The new low price is the result of a pur- 
chase made by JS&A directly from Japan. 
We've got thousands in stock. 

TESTED EXTENSIVELY 

Voice compression systems have been 
used extensively at universities and research 
centers to test human response and com- 
prehension. The tests proved quite positive. 

Students can record lectures and review 
them in half the time. Many doctors who try 
to keep current with the latest developments 


REWIREY EF/CUE 


in their profession can do so in half the time, 
even while driving to and from the hospital. 

Many conferences, courses, speeches and 
lectures are often available on tape. Now you 
can listen to these tapes in half the time and 
with better comprehension. 


IT FIGURES 

Your time is valuable. Just figure out how 
much your time is worth on an hourly basis 
and divide that amount into the cost of the 
unit. If you earn $20 per hour, it would take 
you less than seven hours to save the $129 
соз! of the unit, but think how much valuable 
time you'll save after that. 

Then, too, there are those who rarely listen 
to cassettes. Once you experience the in- 
creased comprehension and time savings 
possible with speech compression, you just 
might be encouraged to listen to more tapes 
and expand your knowledge. 

The new SoundPacer system can be ad- 
justed from double to normal speed and even 
down to 8096 speed to assist in note-taking 
or learning a language. There is a built-in 
microphone, the latest tape transport 
mechanism and a host of features found on 
expensive audio tape decks. 

AUTO STOP 

The unit has an auto stop feature which 
stops the unit at the end of the tape, and 
sliding controls which operate the pitch and 
speed plus switch the unit from the ac- 
celerated speed to the normal rate. And final- 
ly, the unit measures only 2” x 5%” x 1034" 
and weighs a few pounds with its four C-cell 
batteries (not included) and its AC adapter. 

Students, doctors and businessmen—all 
will find that the SoundPacer is the most 
valuable new time-saving tool they could own. 


We urge you to give the unit a try. Remember, 
JS&A gives you 30 days to judge the value 
of the product and experience its conve- 
nience. Or send your unit back for a full re- 
fund plus your $4 delivery charge. With each 
unit you'll also receive an instructional 
cassette, AC adapter and one-year limited 
warranty. 

A brand new unit called the Time Cruncher 
with a few extra features is also available. It 
has a one-half speed record capability on any 
of four different sound tracks. This lets you 
record four hours on a normal one hour 
cassette— perfect for recording long classes 
or conferences where changing tapes is in- 
convenient. And, of course, you can play the 
tapes back at double speed with the correct 
pitch. This new unit looks identical to the 
SoundPacer. 

Your time and comprehension are much 
more valuable than the modest investment in 
our two systems. Why not give voice com- 
pression a test? Order one at no obligation, 
today. 

To order, credit card holders call toll free 
and ask for product by number shown below | 
or send check plus $4 for delivery. 
SoundPacer (5040P 4.00) 
Time Cruncher (5041P 4.00) 


о 
Oe 
One JS&A Plaza 


Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 6% sales tax. ©JS&A Group, Inc.,1983 


Even if you never buy one, 
it may just save your life. 


America's biggest killer is the drunk driver. 
Hundreds of thousands of innocent victims 
are maimed or killed because somebody had 
too much to drink and didn't realize it. 

Many states have adopted strict jail 
sentences for drunk drivers. A 32-year old 
woman from Philadelphia was driving home 
after a party and had one headlight out. When 
а policeman stopped to warn her, he smell- 
ed alcohol on her breath and asked her to 
take a breath test. She flunked it and conse- 
quently spent a week in jail. 

Refusing to take a breath test is no defense 
either. According to a recent Supreme Court 
decision, refusal to take a breath test is con- 
sidered an admission of guilt. 

The Blotron is a small pocket-sized elec- 
tronic device that measures the amount of 
alcohol in your breath. You simply turn it on, 
blow into a chamber and the unit compares 
the alcohol in your breath to a predetermin- 
ed electronic norm. 

If you've consumed too much alcohol, the 
unit flashes red. If your body contains a 
minimum amount of alcohol, the unit flashes 
green. And if you're in between, the unit 
flashes yellow. 

The Blotron is unique for three important 
reasons. First, is its price. It costs 
$39—certainly affordable when compared to 
other units that sell for over $100. 

Second, is its technology. With other 
alcohol breath analyzers you blow through a 
tube which measures your breath's alcohol 
content as it passes through. 

When you blow into the Blotron, your 
breath is trapped in a chamber and the 
chamber then seals itself. Your breath sam- 
ple is then carefully compared to a sample 
gas that acts to calibrate the unit. An in- 
tegrated circuit then computes the amount of 
alcohol based on the comparison and then 


Crash Detector 


Tw 


alcohol 
breath indicator 


powers the lights and meter to indicate the 
level of alcohol in your breath sample. 

Third, the sample gas is supplied by the 
same company that supplies the comparator 
gas to the thousand dollar law enforcement 
Systems. This means that the unit is calibrated 
under very strict standards similar to those of 
the police departments. 

With the Blotron, you've got greater ac- 
curacy due to its sampling and comparator 
functions and a very reasonable price thanks 
to its ingenious design. 

Breath tests are now admissible evidence 
in court thanks to the strict calibration pro- 
cedures and the use of the same comparator 
gas used in the Blotron. If your blood contains 
over point 196 of alcohol by weight, you are 
considered drunk and the Blotron flashes a 
red light. We call the Blotron a 'Crash Detec- 
tor' for good reason. You don't have to be 
a criminal to drink too much and not realize 
it. The lady mentioned earlier certainly wasn't. 
Very often the most law abiding citizen with 
the cleanest driving record can get trapped 
into a circumstance that ends up in an arrest 
and a jail sentence. 

The Blotron is simply an accurate and 
reliable device to help you determine a safe 
time to drive your car. And we know for sure 
that its use will save many lives. 

If the courts seem rather harsh in their 
sentencing and evidence gathering pro- 
cedures, so is the menace from drunk drivers. 
Thousands of innocent people are killed each 
year and the massacre was getting worse un- 
til this stronger legislation came into effect. 

Technology, high quality standards and 
mass production has made the Blotron possi- 
ble. Who knows how many lives will be sav- 
ed from its sale? Order one, keep it handy 
and encourage others to do so too. 
Bioton (00 IP 400). „оао ы $39 


Flashlight 
With Ears 


Why would one need ears? 


The answer, of course, is that flashlight} 
don't need ears. But some clever enginee 
came up with an idea. They put a highly se 
Sitive and directional microphone inside a| 
acoustic chamber (which just happens to loo 
like a flashlight), made it completely portabl| 
and attached a great pair of headphones 
What did they end up with? The Bionic Ear— 
device that helps you hear distant sound lik, 
it was right next door. 

The Bionic Ear is a very useful product. 
you're a hunter searching out game, a farm 
trying to find pests in your fields or 
policeman doing surveillance, the Bionic Еа 
can really help. Please, however, don't us 
the Bionic Ear to snoop. First, it's illegal, ani 
second, if you use it on busy streets or wher! 
there's a lot of background noise, it won 
work very well. 

The Bionic Ear comes complete with 9-vo 
battery, headphones, volume control an 
there's also a hand-held parabolic dis! 
available which improves the unit's directione 
accuracy. You'll be able to locate noises faste 
with less background interference. Why nc 


order your Bionic Ear, today? 
Bionic Ear (4030P 4.00) 
Parabolic Dish (4031P 3. 


Super Value 


Jere's the secret about a 
ypewriter that may surprise you. 


Psst. Wanna buy a great typewriter? We've 
Jot one cheap. But before you leap for your 
elephone, here's a little secret not too many 
eople know. 

The Silver Reed EX-42 electronic typewriter 
5 not your average typewriter. For $295 you 
ictually get more than you pay for. 

Inside the typewriter is a circuit board that 
;ontains the first of the integrated circuits and 
nicroprocessors required to expand the unit 
nto a full-fledged, letter-quality computer 
printer. Simply by plugging in a very power- 
ul computer circuit board module, you can 
xpand the Silver Reed into a printer or even 
1 portable computer terminal. 

You just can't take an electronic typewriter 
ind expand it into a printer by adding the 
;omputer logic. A printer gets an enormous 
amount of use and requires a heavy-duty 
notor for the printing mechanism and the 
Jaisy wheel. Unfortunately some typewriter 
companies have tried to convert their units to 
yrinters but their typewriters just don't last. 

The EX-42 already has a heavy-duty servo- 
sontrolled stepper motor in their units. Silver 
eed was planning for their printer expansion 
апа were paying almost ten times more for 
heir motors than they had to. So for the $295 
гои get a typewriter that is electronically more 
idvanced and mechanically more powerful 
han it has to be. 

What does this mean for you? Simple. If you 
vant to buy an electronic typewriter built bet- 


ter than practically any other similar unit on 
the market without paying extra for it, the 
Silver Reed at $295 is a steal. 

But later, if you do decide to turn it into a 
printer, you can easily do so with an expan- 
Sion module available from JS&A for only 
$369. But first let's describe the typewriter. 


The Silver Reed EX-42 has a daisy wheel | 


printing element and carbon film ribbon that 


produces an incredibly crisp, clear impres- | 


Sion. The unit is whisper quiet. It features a | 
correcting key which can “remember” and | 


lift off the last sixteen letters typed and the 
daisy wheels quickly pop in and out. A 
10-pitch Prestige Pica wheel comes with each 
machine and other typefaces are also 
available in either 10 or 12 pitch. 

Simply by adding the expansion module 
your EX-42 can do centering, decimal tabula- 
tion, auto indent, 15-pitch mode and it even 
has a "return zone" feature which 
automatically gives you a carriage return 


when you reach the end of a line and press | 


a space bar or hyphen. We'll send you details 


on the expansion module when you order the | 


typewriter. 


If you're looking for the finest typewriter | 
value available with features and expansion | 


capabilities that will keep up with the latest | 


technology, we urge you to order a Silver 
Reed EX-42 at no obligation today. 


Silver Reed (6066P 5.00) 


Hands-Free 
Headset. 


This micro-light headset gives 
you twice the convenience. 


Relief at last. Here's a product that lets you 
talk on the phone without holding the receiver. 
With both hands free you can take notes 
easier, look through files—all while you talk. 
But there's even a more exciting feature. 

The studio-quality headset is a comfort to 
wear. It's so light you forget you're wearing 
it. The boom mike and wire headband are ful- 
ly adjustable and the speaker pad rests gently 
against your ear. 

Most headsets plug into your ear. With the 
Hands-Free, the pad rests comfortably on 
your ear. And two ear pads come with it— 
one for normal conversations and a larger 
pad for noisy environments. 

There's an amplifier that attaches to your 
telephone with a Velcro® раа so that you can 
adjust the volume level of the incoming call. 
You hear the party clearer and the voice 
reproduction is as good or better than most 
conventional telephones. 

The unit has been approved by the FCC, 
it weighs only 3 ounces, plugs into any 
modular phone and has a seven foot cord 
with a clasp so you can clip it out of your way. 
The headset works perfectly with any phone 
which doesn't have its dial or keypad built into 
the handset. Experience the freedom of us- 
ing the phone with a Hands-Free Headset. 
Order one, today. 

Hands-Free Headset (1070P 4.00) ...$49 


о 
OA. 
One JS&A Plaza 


Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 6% sales tax. ©JS&A Group, Inc.,1983 


Todays Chevrolet 

Cavalier's going 

like never before. 
A 


A 


Chevrolet Cavalier. Cavalier 
sales are up over 10096* It's easy 
to see why. Front-wheel-drive 
Cavalier gives you some of the 
most advanced design and engi: 
neering you'll find today. 

More power than the lead- 
ing imports. Cavaliers 2.0 Liter, 
high-compression, electronically 
fuel-injected engine cranks out 
more horsepower than Honda 
Accord, Nissan Sentra and Toyota 
Tercel. And Computer Command 
Control is designed to help keep 
your powerplant running at its 
peak 

New Type 10 Coupe. Black-out 
trim, dual-outlet exhaust and avail 
able F41 Sport Suspension help 
make the Туре 10 a quick, nimble, 
fun-to-drive car. 

Going, going, gone. Compare 
Chevy Cavaliers price to the 
imports. Then compare value. 
Cavalier Sedan, Coupe, Hatch- 
back and Wagon. Drive one today 
and see for yourself why Cavalier's 
going like never before. 

Today's Chevrolet. Bringing you 
the cars and trucks you want and 
need. Thats what Taking Charge is 
all about 

*Based on a comparison of January-July, 1983 
sales versus the same period last year 
Some Chevrolets are equipped with engines 
luced by GM divisions, subsidiaries, 
es worldwide. See your 
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taking charge 


Rescue slide 


for skyscraper fires 


blazing skyscraper, a for Life. The gravity-oper- 

simple chairlift can ated lift has been tested 
rescue 40 to 60 people an оп a 51-story building in 
hour, according to devel- New Orleans. 


Fi the rooftop of a opers of the Roco Slide 


By SUSAN RENNER-SMITH 


“Fire!” If you work or live in a high- 
rise, it's an especially feared word. But 
workers at One Shell Square in New 
Orleans now breathe a little easier. 
The building is the first to install the 
Slide for Life, a new rooftop system 
for rescuing people trapped above a 
fire in a high-rise. 

The Slide for Life is elegantly sim- 
ple: A roof-mounted frame holds two 
chairlifts yoked to counterweighted 
pulleys (inset photo). Four chairs ride 
on 12-inch stainless-steel cable to the 
ground or an adjoining roof. There's 
no power source. Gravity runs the lift. 

"The ride is very smooth. You don't 
feel like you're flying through the air 
because it doesn't jerk," says Lorie 
Leigh Benjamin, president of Roco Sys- 
tems, Inc. (2223-B Magazine St., New 
Orleans, La. 70130). "It's not fright- 
ening at all—unless you look down." 

Developed by two members of the 
prize-winning Louisiana State Police 
rappelling team, the system mecha- 
nizes the centuries-old art of rope- 
assisted descent from high places. 
During a fire, building personnel push 
the aluminum-and-steel frame along a 
track to the roof's edge and lock it in 
place. One person shoulders a ship-to- 
ship line-throwing gun and shoots the 
cables down to firefighters. They at- 
tach the cables to quick-connecting tie- 
down points permanently mounted on 
a roof or on the street. 

"When they throw the line, two 
chairs go down," Benjamin said. "Then 
they strap people into the two chairs 
that remain on the roof. As those peo- 
ple slide down to safety, their weight 
pulls the first two chairs up." The 
chairs, aluminum-framed woven- 
nylon baskets, are rated at 4,000 
pounds. A harness provides security 
for the open-air ride (main photo). 

In tests at One Shell Square in New 
Orleans, the 22-story ride down to the 
Pan Am Building took about 1% 
minutes, Benjamin reported. “De- 
pending on the building's height, we 
can rescue 40 to 60 people an hour,” 
she said. 

One observer at the tests, Carroll 
L. Herring, Louisiana State Fire Mar- 
shall, called the Roco Slide for Life 
"the safest, most-efficient means of 
high-rise rescue available" The rope 
chair wasn't designed to replace а 
sprinkler system, he noted. “But it's 
a good, last-resort system.that might 
well save lives when all else fails." 

The Slide for Life's $50,000 price in- 
cludes training for building personnel 
and local police and fire departments. 
“But an untrained person could oper- 
ate it if instructions were given over 
a megaphone,” Benjamin added. 5] 
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Now computers and robots join 


the fight against fire 


fighter, dressed in a heavy black- 

rubber suit and lugging a fire hose 
from a bright-red engine, fading into 
nostalgia? Today’s firefighter instead 
may be dressed in lightweight synthetic 
garb that resembles what an astronaut 
wears for a spacewalk. And like the 


[: the traditional image of the бге- 


astronaut, the firefighter may be guided 
by a computer. The fire “engine” may be 
a mobile tank carrying thousands of gal- 
lons of water and chemicals, or it may 
be a helicopter. A robot may carry the 
water hose into the heart of the blaze 
while the firefighter scales a ladder so 
tall that even spectators get vertigo. 


By FRANZ SERDAHELY 


At fire-department headquarters in 
Phoenix, Ariz., the alarm sounds. A 
staff member hurries to a computer 
terminal, where his fingers rapidly 
dance over the keyboard. Within sec- 
onds, a few lines, symbols, and words 
appear on the video screen in front of 
him. The cryptic images pinpoint the 


Snail, a 600-lb. steel robot, carries 
water lines into fires. Holding a 400- 
ft.-long umbilical, the operator uses 


m y 


location of the burning building by 
showing what streets surround it. 
They also show exits and entrances 
to the building and the locations of 
electrical hookups and fire hydrants. 
Virtually every building in Phoenix 
that's taller than a few stories has 
been located, charted, and diagramed; 
the information is stored in the com- 
puter's data bank. 


switches to maneuver the robot and 
thus direct the water at the blaze. Four 
12-V batteries provide motive power. 


Next, the data on the fire are re- 
layed to the terminals in all the fire 
stations. The fire is in Company No. 
7’s jurisdiction. At the station house, 
an official locates the fire on a wall 
map, gets a printout from the computer, 
and the officer in command speeds 
with his crew to the blaze, armed with 
the hard copy. 

Continued 


Snail, created by the Scottsdale, Ariz., 
Rural-Metro Fire Department for its 
own use, may be put into production. 
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They kept America safe. 
Now you can keep them 
in your den or office as a 
nostalgic memory of 
times gone by. 


No. E1083 / 1934 Ford V8 
Hose and Ladder Truck 
San Francisco Fire. 
Department 


Trenton, N.J. Fire 
Department 


famous Ford fire fighters 


Each fire truck is built to 1:43 scale—43 Yours at a Special Low Price, 
times smaller than the original! Hose and with an Unconditional Guarantee. 
ladder truck, above, measures about 5” long. 


It wasn't too long after the horseless 
carriage appeared on the scene that munici- 
palities realized the value of a motorized 
fire department. By 1934, as Americans 
"watched the Fords go by," many of them 
were Ford tank, hose and ladder trucks like 
the ones pictured here. 


Collectors regularly pay $16.95 for these 
authentic replicas. But favorable exchange 
rates (the dollar is king in Europe!) enable us 
to offer these historic collectibles for just 
$9.95 each. That's right! You can choose any 
or all of the fire trucks pictured here for just 
$9.95 each (plus 1096 for handling and 


No. Evoe2/ 1934 Ford УВ 
Hose and Ladder Truck 


ire 
Departiont 


insured delivery). 
Start your personal collection of You take no risk! Every replica is uncon- 
famous Ford fire fighters. ditionally guaranteed. Return for any reason 


байк En ata within 30 days for full credit or refund. 

Assembled in France igor, one of t 3 Е Р 

No. E1091 / 1934 Ford world's finest producers pes ae minia- To receive your fire trucks promptly, mail 
V8 Tank Truck coupon below. Or, for fastest service on 

San Francisco Fire tures, each colorful, finely detailed fire truck credit card orders call TOLL FREE 
Department faithfully replicates its original. They're made 

of heavy diecast metal bodies with fine plas- 800-526-2598. 

tic detailing, and boast а “fire-engine red” In New Jersey, call 201-575-6253. 

baked enamel finish. Colorful decals show 

the city and fire company each represents. model expo, inc. 

And each is packaged in its own acrylic dust- 23 Just Road H 

proof collector showcase. Fairfield, NJ 07007 


No. E1087 / 1934 Ford 
V8 Fire Police Tow 

Truck Washington, D.C. 

Fire Department 

ТЕЕ WITH YOUR ORDER! 

Full color, 48-pay log of other car models you 

can buy, or A emp can build. Sportscars and 

classics, diecast metal and plastic, by famous 

* European manufacturers of automotive collectibles. 


Dept. PS-113 
model expo, inc. 
23 Just Road, Fairfield, NJ 07007 


YES! Piease send me the 1934 Ford Fire Fighters checked below @ $9.95 


AT THE SCENE OF 
EVERY FIRE 


you'll find an ambulance standing 


by. Complete your Eligor Fire Fighter Н 
polls tion with Gie Чара maa Trenton Hose and Ladder(closed)..No.E1082 ^ Charge my credit card: H 
model of a 1934 Ford Ambulance, also O MasterCard С Visa [O American Express 1 
a classic vehicle of its time. Truly, an Trenton Hose and Ladder (open)...... No. E1084 1 
incredible value at $9.95 = (open). Card No. i 
i Ѕап Francisco Hose and Ladder... No. E1083 eup oaie Н 

1 
ч 2 __ San Francisco Tanker.. s NO.E1091 signature , 
1 
— Washington Fire Police Tow. No.E1087 name i 
Ambulance. No. E1081 Address 1 
1 
Mycheckormoneyorderfor$ ^ isenclosed. Сау H 
No. E1081 (Add 10% per order for handling and insured delivery. A 
1934 Ford V8 Ambulance New Jersey residents add 6% sales tax.) Si 20 1 
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AN 
INTELLIGENT 
PHONE 
CHIME 


PC 200 can chime just once, repeatedly, or waits 
for several rings. It's smart enough to turn up 
the volume when you go outside and polite 
enough to be silent during the dinner hour 
intimate moments, and the middle of the night 
It lets you know who's calling or who the call 
is for before you answer the phone. And PC200 
even ignores crank calls, sales people, and 
wrong numbers, 

How It Works. Four codes each with a distinct 
chime allow only friends or family who dial in 
a special way to reach you. Other callers won't 
get through. Any of the codes can be turned off. 


A Chime to Love. A pleasant chime 
replaces the harsh ring. Set it to 
Single — you'll hear it chime 
oce then а tlashing light takes over. Or choose 


Delayed chime, you won't be disturbed if the 
phone is answered in another room 

Never Miss an Important Call. The 

4th Chime Louder feature automatically turns 
up the volume on the fourth ring 

Set It, Forget It. The electronic timer totally 
silences the ring for 1 to 10 hours. After the 
time is up it automatically turns back on 
ensuring you don't miss future calls 

We Know You'll Like It. Easy to install 
FCCapproved. T adapter and batteries included 
One Phone Censor can chime for all your 
phones on the same line. Order now. If you're 
not totally thrilled, just return it within 30 days 
for a prompt, courteous refund 


ORDER TOLL FREE NOW 


For fastest delivery credit card orders 

call toll free. Or send a check for $59.95 plus 
$3.50 shipping. Add 6% tax in CA. 

Phone Hopping, The Easy Way. We'll build in 
à HOLD feature you can activate from any 
phone. Just add $10 — half the typical cost 


Order item #PC200 (#PC200H for the HOLD version) 


1 800 227-3800 75. 


CHROMO -ART 


9175 POPLAR AVE*COTATI CA 94928+707-795-1895 


52 | POPULAR SCIENCE 


The fight against fire 


Proboscis on helicopter is the nozzle 
for a self-contained firefighting system 
that can convert a helicopter into a 
flying fire engine. The C-300 FireMaster 
carries a 350-gallon tank for water or 


The fire, in the kitchen of a neigh- 
borhood restaurant, hasn't spread 
beyond one room. Directed by the com- 
puter printout, the crew quickly con- 
nects water lines and begins blasting 
water at the blaze. Within minutes the 
fire is out. 

Fighting fires with computers? It's 
only one example of the quiet but criti- 
cal revolution that is transforming the 


Computerized information 
on structures larger than 
four stories aids fire de- 
partment in Phoenix, Ariz. 
When a fire alert flashes, 
building data are displayed 
on screen (above). A print- 
out confirms all data. At 
Phoenix Fire Station No. 7, 
a squad member checks 
location against city map 
(above, right). Terminals in 
vehicles (right) link rescue 
squad with headquarters. 


chemicals, which the nozzle can direct 
into a window on high floors of a sky- 
scraper. It can also respond to fires in 
remote areas, such as on oil tankers, 
or reach highway fires despite traffic. 


ancient craft. "Today's technology, 
equipment, and firefighter are totally 
different than those of 50 years ago," 
says Jack Girard of the National Fire 
Protection Assn. in Washington, D.C. 
As a result, fire fighters are finding 
better ways to save people and prop- 
erty despite ever-taller skyscrapers, 
apocalyptic flammables, and fires in 
hard-to-reach places. 


Continued 


New Zealanders discovered that sleeping under sheep's wool induced sleep. 


The story we are about to tell you may 
eem rather incredible. And indeed it is. But 
' you'll have an open mind, what you will 
earn may indeed change your life. 

There is a new product manufactured in 
Чем Zealand that is selling very well. It's call- 
а the Woolrest—a bed pad made of thick 
vool. You simply place it over your mattress 
ind then cover it with your bottom sheet as 
ои normally do when you make your bed. 

SLEEP INDUCING 

Sheep's wool has always had an outstan- 
ling reputation for keeping you warm in 
vinter and cool in summer. That is why wool 
eat covers are so popular. But wool has 
inother property known by New Zealanders 
or many years. Namely—wool induces sleep. 

In New Zealand, for example, a way to cure 
Nsomnia was to cover yourself with a sheep- 
kin rug. For some very unscientific reason, 
he hypnotic quality of the wool encouraged 
leep. Counting sheep was another technique 
hat was often recommended. But it was thé 
levelopment of the Woolrest bed pad that 
uddenly turned an old wive's tale into fact. 

DIFFERENT EXPERIENCE 

Sleeping on a Woolrest is a different sleep- 
ng experience. Whether you sleep on a hard 
г soft mattress, the Woolrest apparently 
adiates a feeling of comfort and relaxation 
rom the wool fibers which mold, massage, 
ind conform to your entire body. 

Scientific tests conducted by Dr. Peter 
Jickson of Ohio State University proved that 
^e Woolrest pad indeed helped induce sleep. 
'estimonials from people who owned them 
learly demonstrated that Woolrest not only 
duced sleep but also provided great relief 
or backaches, arthritis, and rheumatism. Its 
atural fibers tend to alleviate the pain and 
геѕѕиге caused by these illnesses and thus 
nake sleep come easier and deeper. 

Frank Thornton, a Seattle Washington den- 
3l technician, had trouble sleeping for six 
ears. He purchased a Woolrest pad and has 


been able to sleep through the entire night 
practically every night. According to Thorn- 
ton, "I felt a sensation of buoyancy from the 
Woolrest. | have read in literature that a per- 
son sleeps more restfully with natural fibers 
surrounding their body." Thornton has 
already purchased seven Woolrest pads for 
his entire family. 

There are hundreds of other testimonials we 
could mention from the thousands who have 
purchased them, but one thing is clear. Us- 
ing a Woolrest pad you know that the rest of 
your life will be spent sleeping comfortably, 
with a minimum amount of sleeplessness. 
Certainly, there will be nights when it will be 
difficult to go to sleep. But with the Woolrest 
those nights will be fewer, shorter and without 
the tradeoff of taking sleep-inducing drugs. 


WARM IN WINTER 

In the winter the Woolrest holds your body 
heat and thus keeps you warmer. You'd ex- 
pect that. But in summer it keeps you cooler 
through a process of moisture absorption Бу 
absorbing up to one-third of its weight in 
moisture to keep your body cool and dry. 

Will the Woolrest work for you? We're will- 
ing to prove it with no risk on your part. Order 
one for a 45-day sleep test. When you receive 
it, closely examine the surface. Feel the thick 
pure woven pile of natural New Zealand wool. 
Place it on your bed and then cover the pad 
with your regular bottom bed sheet—either 
fitted or plain. 

JUST A FEW DAYS 

That night go to sleep on it. But don't judge 
the effectiveness until you've slept on it for at 
least a full month. You should actually notice 
the difference in just a few days, but after a 
month you'll turn from being skeptical like we 
were, to a real enthusiastic believer. If not, 
we'll understand. After all it may not work for 
everybody. Just return it within the 45-day 
sleep trial and you'll receive a prompt 
and courteous refund including the $4 
delivery charge. The Woolrest washes easily 


We may have found 
a way to improve 
your sleep forever. 


in your washing machine and has a limited 
five-year warranty. Complete instructions 
come with each pad. Sleep on a Woolrest and 
experience what we mean at no risk or obliga- 
tion. Order one, today. 

To order, credit card holders call toll free 
and ask for product by number below or send 
check plus $4 delivery for each pad ordered. 


Twin Size (0025Р2)............... $129 
Full Size (0026P2). . . ^ .179 
Queen Size (0027P2) e .209 
King Size (0028Р2).............. .269 


The New Zealand wool used exclusively in 
the Woolrest could be a major reason for its 
effectiveness. Here's why. 

Most sheep are raised in countries where 
temperature extremes cause their wool fibers 
to become brittle, rigid and often cracked at 
the ends. In Australia sheep are often raised 
in the dusty outback where temperature and 
rainfall can vary greatly. 

In New Zealand however, the sheep enjoy 
a year-round temperate climate and graze in 
lush green pastures. Their wool fibers are 
thick and vibrant with good shape retention . 

NEW ZEALAND WOOL 

The Woolrest uses only the best New 
Zealand wool. The fibers are actually woven 
onto a pure wool blanket base and thoroughly 
washed and tufted. 

We have mentioned the importance of New 
Zealand wool for good reason. Just as there 
are several grades of sheepskin seat covers, 
we suspect eventually there will be several 
grades of wool bed pads. None will ever com- 
pare to the wool used in the Woolrest. 


О 
Ө с 
One JS&A Plaza 


Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 6% sales tax. €.JS&A Group, Inc..1983. 
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tional vehicle for '84. The new Сог 

able combination of luxüry and fu gi 
surrounds you with easy-living comfort. Whether you're 
looking for-a tent camper or a Class A motorhome, 
scores of models, options, and floorplans make it easy 
to-find the special environment that fits your special 
lifestyle. 

And you can enjoy it all — without hassles or worry — 
because Coachmen is designed and built to hold up 
year after year. 

Tàke it from Tom T. Hall. Get an '84 Coachmen, and 
get where you want to be— in style. 


* COACHMEN 


Recreational Vehicle Company РО. Box 30 + Middlebury, IN 16510 


Coachmen gets you where you want to be. 


«1983 Coachmen Industries, Inc 


tospear. It can rea 
stories. In addition to the water 1 
that runs from the truck to the ladder 
top, a breathing hose delivers air. 


Some new technologies also reduce 
| the risk to the firefighters. In Scotts- 
dale, Ariz., the Rural-Metro Fire 
| Department, a privately owned cor 
poration under contract with the city, 
has a unique crew member—a robot 
named Snail. The only working, re 
mote-controlled water carrier in oper 
ation today, Snail can work a fire hose 
Continued 


—some can resist temperatures up to 
2,000 degrees F for several minutes. 
This quilted model is for lesser blazes 
where temperatures don't exceed 300 
degrees Е It's made of synthetic fibers. 


Problem: 


Solution: 


Imagine. Robots that can see, touch, 
even understand speech. Lasers re- 
placing scalpels in the operating room. 
"Balloon" buildings that cut construction 
costs by two-thirds. 3-D TV. Water- 
powered automobiles. Powerful per- 
sonal computers that fit into your 
pocket. And that's just the beginning... 


It is a brave new world. Where new 
technologies are changing the way we 
live, work and play. Where yesterday's 
science fiction fantasy is today's reality. 
And the significance of many tech- 
nological advancements escapes us. 
But those who do manage to keep up 
will find they've gained unprecedented 
control over the quality of their lives. 


What about you? How will you keep 
the pace? 


Read Technology Illustrated. 
Technology Illustrated is the one maga- 
zine specifically geared to help you put 
the new technologies to work. 
Authoritative, stimulating, entertaining, 
Technology Illustrated will open your 
eyes to the fascinating technological 
developments taking place throughout 
the world. It will help you appreciate 
what each achievement means to you 
and your family. And it will serve as your 
practical guide to the emerging prod- 


Apply technology. 


ucts and processes that will enrich 
your life. 

Whats new in home entertainment? 
Videodisc vs. videocassette? Finally a 
straight answer. Should you consider a 
giant-screen TV? Which new video- 
games present the best challenge? 
Technology Illustrated will show you. 


How are the new technologies affecting 
the way we conduct business? Why 
automation (including deployment of 
robots) means more jobs (and safer, 
more rewarding, more fulfilling work), 
not less. How might your organization 
benefit from a small business computer, 
word processor, facsimile transmission, 
access to data banks? Technology 
Illustrated will inform you. 


Feel good, stay healthy, 

live longer. 

Why do leading medical technologists 
believe genetic engineering is the key 
to eliminating birth defects? The inside 
Story on the new wonder drugs (how 
are they tested...and why so many 
fail). What treatments and techniques 
should you expect (even demand) from 
your doctor? Technology Illustrated will 
enlighten you. 

Progress report: where are we in our 
search for a safe, clean, inexpensive 


How to keep up with a brave 
new world. 


and renewable energy supply? Is a 
backyard windmill in your future? What 
should you know about nuclear power 
(who should you believe)? Technology 
Illustrated will stimulate you. 


See beyond the technological 
horizon. 

Technology Illustrated is the best news 
yet for people who want to keep abreast 
of the technology revolution. Who want 
to monitor the progress of man's most 
imaginative ambitions. Who want to be 
ready to apply the new technology to 
their own lives. Technology Illustrated 
will help you take control. 


Introductory Offer — Get the next 
issue free! 


You can try Technology Illustrated yourself 
by taking advantage of this special no-risk 
offer. Simply fill out and drop the postage- 
paid business reply card in the mail today. 
We'll send you the next exciting issue 
absolutely free. If you like what you see, 
honor our invoice for $11.97, a savings of 


$4.03 off the regular newsstand price, and 
we will send you the next 7 issues (8 
issues in all). If not, 

simply return our 

invoice marked “сап- 

cel.” You won't owe 
us acent, and the 
free issue is yours to 
keep with our 
compliments. 


The fight against fire 


ged aluminum vehicle, fights airplane 
fires. Powered by a diesel engine, it can 


through narrow passageways (it's only 
26 inches wide) and into the heart of 
chemical fires, brush fires, and burn- 
ing buildings. "Snail can take the 
place of two firefighters," says com- 
pany chairman Lou Witzeman. 
Usually, though, the firefighters 
must go into the flames to do their 
job. Before they do, they probably don 
proximity suits, the latter-day replace- 
ment for the black-rubber-and-canvas 
suit and leather helmet with peaked 
shield. “Each type of fire requires a 
specific type of proximity suit," says 
Robert Barr, technical adviser for the 
National Fire Protection Assn. "These 
suits range from fire-retardant-fabric 
clothing worn at a residential fire to 
hooded, aluminized, six-layer suits, 
complete with breathing apparatus, 
which rescue crews wear to fight an 
aircraft fire ог a blaze at a refinery.” 
Dressed in proximity suits, firefight- 
ers resembling the moonwalk astro- 
nauts probe the site for victims, who 
are immediately wrapped and car- 
ried out of the fire in blankets of 
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accelerate from zero to 50 mph in les: 


than 25 seconds. Titan carries four 
crew members, a 1,500-gallon tank of 


flame-retardant flannel with an alum- 
inized coating. 


Getting there 


Response time may be even more 
critical than firefighting techniques 
and tools. Today’s well-equipped fire- 
fighters speed to the blaze aboard pow- 
erful trucks that contain sophisticated 
pumping plants. On board are hose 
lines that stand up to brutal wear and 
power tools unknown three decades 
ago. Aerial-ladder trucks rapidly con- 
vert into electro-hydraulic bases that, 
when jacked, thrust lightweight, ex- 
truded ladders to the top of 13-story 
buildings. Water and air lines are 
quickly extended to the crew at the top. 

The Los Angeles fire department 
takes pride in reducing response time 
to fires in hard-to-reach areas with its 
stable of “flying fire trucks.” A fleet 
of six helicopters can be dispatched to 
fires ranging from a high-rise blaze 
toacanyon raging with brush fires. 

“We have developed the best aerial 
capability of any fire department in 


me ET RN 
water, and a 190-gallon tank of fire- 


fighting foam. Self-contained pumps 
blast foam or water at the blaze. 


the US.,” claims Chief Jerry Johnson, 
the community liaison officer. “Our 
fire-department pilots and helicopter 
fighter teams can handle virtually any 
fire emergency in the Los Angeles 
area. If freeways are jammed, we fly 
firefighters, hose lines, and other 
equipment to the site in a matter of 
minutes. If necessary, our teams can 
rappel from a copter to the top of a 
building or onto a jammed pier.” 

What is ahead for firefighters? What 
new equipment and technology are 
forthcoming? “We will see integrated 
computerized communications sys- 
tems in extensive use on vehicles and 
in stations,” Jack Girard forecasts, 
“and greater use of helicopters in city 
fires and airplanes in rural fires. We 
also expect even more improvement in 
protective clothing (complete with 
built-in breathing systems) and more 
use of robotics—with television-radio 
adaptions. When you protect the fire- 
fighter properly and give him the best 
tools made,” he notes, “you broaden 
your fire protection.” us 


your choice i training. 
that best suits your tale 
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Military Police 


. For more information, йб 800-421-4422. In California, 800-252-0011. Alaska & Hawaii, 800-423-2244. 


MEMORY TELEPHONE 


GENERAL G ELECTRIC 


THE BIGGEST INNOVATION 
IN CLOCK RADIOS SINCE GE 
INTRODUCED THEM. 


Ө 1s A TRADEMARK OF GENERAL ELECTRIC co 


Say hello to the only clock 
radio telephone good enough to 
be called General Electric. 

It combines the reliability of a 
GE clock radio with the advanced 
technology of the new GE tele- 
phone—in one space-saving unit. 

There are two models to 
choose from—both with a lighted 
telephone keypad and a special 
feature that quiets the radio when 
you pick up the phone. 


The model shown here also 
has a memory for nine frequently 
called numbers. And three emer- 
gency buttons to save you time 
when you need it most. 
FULLTWO-YEAR WARRANTY. 

The GE Clock Radio Tele- 
phones are backed by a full two- 
year warranty so you can be sure 
theyre built to last. For more 
information, call the GE Answer 


Center;"*800-626- 2000, toll-free. 


WE BRING GOOD THINGS TO LIFE. 


PS3,000-MILE TEST 


S.-made 
Honda Accord 


an American workers build a Jap- 


Japan version? PS drove a Honda Ac- 


anese-designed car to the same cord built in Ohio for 3,000 miles and 


quality standards as the made-in- 


By JACK KEEBLER 


The Honda Accord has been one of the 
most popular cars in recent American 
automobile history. A big part of this 
success story has been attributable to 
Honda’s reputation for durability and 
craftsmanship. 

Until November of last year, when 
production started at Marysville, Ohio, 
some observers of the domestic scene 
wondered whether American workers 
could build an Accord to the same 
high standards of quality to which 
Honda buyers were accustomed. 

If the production models are like our 
test vehicle, they can stop wondering. 
Iinspected the Accord with the eye of 
a drill sergeant and couldn't find a sin- 
gle quality glitch. 

Brightwork and side molding were 
properly aligned, screws were carefully 
inserted, and the tan paint was laid 
on with a creamy, glass-like smooth- 


ness. All of the controls, locks, and 
latches worked with the uncommon 
ease of those in vehicles costing two 
or three times as much as this sedan. 

The variable rate power-assisted 
steering is unusually light. Tight 
parking maneuvers are a one-handed 
breeze, but Honda sacrifices some road 
feel for this effortless steering. 

Although some early drivers have 
considered the engine’s performance 
“marginal,” I found there was easily 
enough power for grades, highway en- 
trance ramps, or passing. The four- 
speed automatic is a big improvement 
over early Japanese slush boxes. The 
quiet little unit snaps off clean, crisp 
shifts without hunting for gears, over- 
revving, or slipping. 

On the highway, fuel mileage hov- 
ered around 30 mpg. Driving that con- 
sisted mostly of city stop-and-go netted 
an average of 26.5. 

Inside, the seats are soft yet sup- 


found it a paragon of fit and finish. 


portive. The beige knit pile upholstery 
felt comfortable but looked shabby in 
comparison with the rest of the well- 
detailed interior. 

It’s fortunate that the map pockets 
in the doors are standard because the 
glove box isn't large enough for any- 
thing but a single pair of gloves. 

I was surprised at how many items 
are standard equipment on this model: 
the four-speed automatic transmission 
with a lockup torque converter, a ta- 
chometer, tinted glass, a quartz clock, 
power steering, cruise control, and 
many other items that are usually op- 
tions on domestic models. The sticker 
price on our vehicle was a remarka- 
bly low $8,645. 

“In all, the Accord is an all-star car: 
comfortable on the highway, great fun 
on winding roads, and effortlessly ma- 
neuverable around town as well" [PS, 
Dec. ”77]. Fortunately, some things 
don't change. 05 
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a day to 
RE-SIDE 


p 


Don't pay a fortune to have your 
home re-sided. Do it yourself and 
save 2/3! 

If you can drive a nail and cut on 
a straight line, it's a snap! 
Aluminum Industries (America's 
leading mail order siding com- 
pany) will send you a complete kit 
of vinyl, aluminum or steel siding 

— your choice of 22 colors — 
everything you need, right down 
to the nails and tools. 
Easy-pay with an FHA Home 
Improvement Loan or our own 
interest-free $7.00 a week plan. 


Make Big Money, Too 

Once you've done your own 
home you're automatically qual- 
ified to be an Aluminum Industries 
dealer. When friends and 
neighbors admire your home and 
learn of the money you saved, 
merely sign them up, making up to 
$1,000 per order . . . even more if 
you install for them. 

Send for exciting money- 
saving, money-making details 
without obligation. Mail coupon 
today. Easier yet, call toll-free 
1-800-521-1234 right now. 


Mail this coupon or call 


1-800-521-1234 


444444 


y 


ALUMINUM INDUSTRIES OF ARKANSAS, DEPT. PS -113 
300 Phillips Rd., North Little Rock, AR 72117 
Yes, rush me full details. No obligation, no salesman | 


will call. 


Address 


І 
І 
| Print Name. 
І 
і 


City. State. Zip. і 
————— аЙ 
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| Solar-water-heater kit 


Carl Bozung mounted his collector on pipe legs. Water lines go through window. 


4. 7 


You solder fin tubes to a header while 
building the collector. For the heat ex- 


Since 1979, Chris Fried has taught 
hundreds of Pennsylvanians how to 
build low-cost solar water heaters. 
Now the ex-aerospace engineer sells a 
$379.95 SunShuttle kit that includes 
15 copper fin tubes, two copper head- 
ers, 48 square feet of fiberglass glaz- 
ing, aluminum glazing bar, differen- 
tial thermostat, plastic tank liner, 
and remote-reading thermometer. 
You can buy a pump separately 
(along with copper tubing, 55-gal. 
drum, water lines, and lumber you'll 
also need). Or you can buy one of his. 
A well-written and -illustrated 65- 


changer, coil the copper tubing and set 
it in a 55-gal. drum with plastic liner. 


page assembly and installation man- 
ual adds another $6.95; it's essen- 
tial. 

The six-by-eight-foot collector 
should total about $750 and take two 
to four weekends to build. Fried fig- 
ures an equivalent system would cost 
$2,000 plus $1,500 for installation. 

A typical drain-back system, Sun- 
Shuttle uses two gallons of water to 
transfer heat from the collector to do- 
mestic water in 60 ft. of %-in. copper 
tubing in the drum. Chris Fried Solar, 
R.D. 3, Box 229 С, Catawissa, Pa. 
17820.—Erik H. Arctander 


You're probably expecting our typical sales 
pitch, but get ready for a shock. For instead 
of trying to tell you what a great product the 
Magic Stat thermostat is, we're going to tear 
it apart. Unmercifully. 

When we first saw the Magic Stat, we took 
one look at the name and went "Yuck." We 
took one look at the plastic case and said 
"How cheap looking.” And when we looked 
for the digital readout, it had none. So before 
the salesman even showed us how it work- 
ed, we were totally turned off. 

REAL LOSER 

So there it was—at first blush a real loser. 
But wait, we did find one good feature—a 
feature that led us to a discovery. The Magic 
Stat installs in a few minutes and no ser- 
viceman is required. Thermostat wires in your 
wall follow standard color codes. So when 
you install Magic Stat, you attach the red wire 
tothe red location and the white to the white. 
That's playschool stuff. And it's safe. Conven- 
tional thermostats installed over the past 20 
years are generally only 24 volts, so you can 
either turn off the power or work with the 
"live" wires without fear. 

OK, LET'S TEST IT 

The Magic Stat installation was so easy that 
the least we could do was test it. And that's 
when we made an incredible discovery. We 
discovered that the Magic Stat was probably 
the most consumer-oriented, technologically- 
advanced and most sophisticated thermostat 
ever developed on the face of this earth and 
in our galaxy for all times ever. What made 
us switch from hating the thing to loving it? 
Read the following. 

The Magic Stat has six setback settings per 
day and a seven day program. That means 
that you could set it for 70° when you get up 
in the morning, drop the temperature to 540 
when you go to work, raise it to 680 when you 
return for dinner, raise it up to 72? after din- 
ner as you watch TV and then drop it down 
to 62? when you go to sleep. Count them— 
five settings with one to spare. 

In one day the Magic Stat is programmed 
for the whole week and for the weeks to 
come. If you want a different schedule for 
weekends, you can individually program the 
thermostat for those days, too. “Big deal," 
you might think. "What's so great about 
that?" Read on. 

You set most electronic setback thermo- 


Baloney 


stupid name. It almost made us sick. 


stats to the time you want the furnace to go 
on in the morning, so when you wake up, 
your room is once again warm. But what if 
one morning it's bitter cold outside and the 
next morning it's much warmer? This means 
that setting your furnace to go on at the same 
time may, on one morning, leave you cold 
and on the next morning cause you to waste 
energy by warming up your house too soon. 

By golly, the Magic Stat has everybody 
beat on this one too. Throughout the night it 
senses and computes the drop in 
temperature and the time it will take to get 
your room to your exact wake up tem- 
perature. So if you want to wake up at 7 AM 
to 70 degrees—that's the temperature you'll 
wake up to every time. Because it's a 
patented concept, no other thermostat has 
this feature. But wait. There is also a patent 
on the setting feature. 


SIMPLE TO SET 

To set the thermostat, you press just one 
button. A small LED light scans the 
temperature scale until you reach your 
desired temperature and then you release the 
button. You change the temperature natural- 
ly, throughout the day, up to six times. The 
unit responds and remembers that exact liv- 
ing pattern. The present temperature is 
displayed by a glowing red LED on the scale. 

The system also computes the ideal length 
the furnace should stay on to keep the 
temperature within a range of plus or minus 
one and one-half degrees. A battery backup 
lets you keep your stored program in its 
memory so power outages as long as eight 
hours won't let your unit forget. And if 
something happens and your power is out for 
a few days, the unit will automatically main- 
tain 68 degrees when the power is restored. 

Quite frankly, we were so impressed with 
the unit, its ease of installation and setting plus 
its many energy-saving features, we serious- 
ly considered advertising it until we realized 
that our customers would probably not want 
to trust their future comfort to a product call- 
ed Magic Stat. What if something went wrong 
with the unit? How substantial was this Magic 
Stat outfit? Remember, a thermostat is 
something you live with as long as you live 
in your home, and they're supposed to last 
ages. After all, your comfort depends on it. 

Well, we did our homework, We found the 
company to be a sound, well-financed or- 


You'll love the way we hated 
the Magic Stat thermostat until 
an amazing thing happened. 


It had no digital readout, an ugly case and a 


ganization. They have been in business ft 
several years, and they back their producti 
with a three-year limited warranty. In additio! 
the company has a policy of buying Бас! 
your unit in one year if you haven't saved it 
full cost in energy savings. We were satisfies 
with the company, the people, the produc 
its incredible features, the company's сол 
mitment to the product and above all, thi 
energy savings. 

We are so impressed now with the Magi 
Stat that we're going to make buying one i 
resistible. Buy one from us for only $79. | 
Stall it yourself in a few minutes or hire a han 
dyman to install it. 

Or order the new deluxe unit for $99 with 
the exact same features as the regular model 
but with a beautiful new case. 

Then enjoy the savings this next winter, N 
only will you save up to 30% on your heatin: 
bills, but you're eligible for the 15% energ 
tax credit. Then if you're not absolutely in love 
with this product one year later, return it t 
JS&A. You'll get all your money back and you 
can reinstall your old thermostat. 

REALIZE SAVINGS 

But we're counting on a few things. First, 
you will realize an energy savings and a com: 
fort that will far surpass what you are currently 
experiencing. Secondly, you probably wil 
sleep better breathing cooler air yet wake ир 
to just the right temperature. 

Beauty is only skin deep and a nam 
doesn't really mean that much. But we sure 
wish those guys at Magic Stat would have 
named their unit something more impressive, 
Maybe something like Twinkle Temp. 

To order, credit card holders call toll їг 
and ask for product by number below or sen 
check plus $4 delivery for each unit ordered 


Magic Stat (0040P2)............... $7! 
Deluxe Magic Stat (0041P2).......... 9! 
o 
OA 
One JS&A Plaza 


Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 6% sales tax. €JS&A Group, Inc.,1983. 


“Say, Smokey—" 


A clinic on cars by Smokey Yunick, 
America's most famous mechanic 


Oil, no; valves, yes 


With about 11,000 miles on my 1979 Plym- 
outh Horizon with a 1.7-liter | 104-cu.-in.] 
VW engine, I switched to Mobil 1 oil. From 
about 18,000 miles to my present mileage 
of 49,000 miles, my oil consumption has 
increased from 1,500 to 700 miles per 
quart. I changed back to regular oil but 
got no improvement. Could my engine have 
the same valve-seal problem found on ear- 
lier VW Rabbits and Dashers, or could the 
Mobil 1 be the cause? 

Chris Mallick, Stamford, Conn. 


Ithink your problem is valve seals and pos- 
sibly valve guides as well. I'd have the head 
pulled, and have a valve job done while 
you're at it. Take a good look at the exhaust 
valves and valve guides for condition. I don't 
think that Mobil 1 caused your problem. 


Texas bronco 


My 1981 Buick Century with 10,000 miles 
on it has vibrated, roared, and jerked since 
new. The jerking is worst at 52 to 58 mph. 
Also, the air-conditioner compressor moans 
after a few minutes of operation. I got some 
improvement in the engine when I had the 
harmonic balancer, manifold-pressure sen- 
sor, and barometric sensor replaced. The 
AJC noise was reduced a little by install- 
ing a new clutch kit and tightening the 
belt fiddle-string tight. Is there anything 
I can do to make the car as smooth and 
quiet as the 1972 Datsun I traded in, or 
are the problems inherent in the V6 and 
GM control system? 

Henry C. Morkovsky, San Antonio, Texas 


The engine itself can be tuned and bal- 
anced to run smoothly. But with a touchy 
electronic engine-emissions control and 
problems in the lockup converter, it can be 
very bad. It sounds like you might have a 
plugged-up catalytic converter to go with 
your problems. As for the A/C pulley, what 
can I say? It should be quiet if it isn't bad. 


Inside tire wear 


The front tires on my 1981 Toyota Corolla 
wagon wear more on the inside, as if the 
wheels had negative camber. The align- 
ment has been checked against specs both 
with my own equipment and at the Toyota 
dealer. I've looked at a number of other 
1981 Toyotas, and about one-third showed 
evidence of inside tread wear. Is this an 
inherent problem? 

S. Motoike, La Habra, Calif. 


Check and reset the toe-in, if necessary, and 
have the camber adjusted to add '/ degree 
positive camber over specs. If the tires still 
wear on the inside, you might have a prob- 


lem. Be sure to check toe-in and camber 
with an average load in the car. Heavily 
loaded small cars can change the setting 
quite a bit. 


Motor odor 


My 1982 Chevrolet Malibu smells like rot- 
ten eggs after highway driving. The inte- 
rior of the car reeks with the odor. I suspect 
some sort of emissions-control problem. 
Leonard H. Thibodeau, Nashua, N.H. 


The smell is sulfur being cooked out of the 
fuel that gets into a hot exhaust system. A 
change of fuel vendors can help; maybe you 
can get a fuel with less sulfur. If that doesn't 
do anything, go back to Chevy to correct 
the collection of fuel in the converter. As a 
rule, an over-rich fuel system and short- 
trip driving cause this condition. 


Erratic diesel mileage 


I've driven my 1982 Buick Estate Wagon 
with the 5.7-liter [348-cu.-in.] diesel on two 
trips of over 3,000 miles, mostly on fairly 
level highways. I kept careful track of the 
mileage, and on individual tankfuls it var- 
ied from 15.2 to 34.6 mpg during these 
trips; overall it was 22.3 mpg. Is there any 


explanation for this wide range? 
Harold W. Behr, Southern Pines, N.C. 


My guess is that the injection pump and 
injectors are inconsistent in controlling the 
fuel properly, especially when the engine is 
working hard. I doubt that it's a fuel-quality 
problem as much as it's an engine problem. 
1 suggest you find a shop that can flow- 
check and balance the fuel system and 
controls. 


Changing coolant 


After driving air-cooled cars for many 
years, I have a water-cooled car for the first 
time. The car has a sealed system and uses 
an expansion tank. Should the coolant be 
replaced on a scheduled basis, or should I 
wait until a problem (such as the hoses 
getting soft) develops? 

Joseph E. Meehan, Columbus, Ohio 


With antifreeze at the proper mix ratio and 
the system kept full, air won't enter the 
system. It seems that the cheapest route is 
to change coolant annually in the spring 
and change hoses and belts every two years. 
For a minimum-mileage driver, that might 
be a little too often; but for an average 
15,000 miles per year, it’s about right. 


Cold-driving troubles 


For the past year, my 1976 Chrysler Cor- 
doba with 45,000 miles on it has backfired 


and died for the first five to 10 minutes of 

driving. After that, it runs well. A rebuilt 

carburetor and two tuneups haven't helped. 
P. Robinson, Shreveport, La. 


I suggest you check through this list: car- 
buretor hot-air system not working; mani- 
fold and carburetor heat passage plugged 
with carbon; choke not set correctly; car- 
buretor and choke adjustment incorrect 
(doing it right is hard); 195-degree-F water- 
temperature thermostat not working (plus 
or minus 10 degrees); computer operation 
in cold mode. For $15 you can get a book 
from Chrysler Corp. (Service Publications, 
20026 Progress Drive, Strongsville, Ohio 
44136) to help уои trouble-shoot and re- 
pair the car. Ask for book No. 81-070-6151, 
1976 Service Manual (Chrysler, Plymouth, 
Dodge). 


То cool or not to cool 


Some imports, police cars, and racing cars 
use engine-oil coolers as well as automatic- 
transmission coolers to help protect their 
engines. Would an oil cooler help on a fam- 
ily car? Do you recommend oil coolers for 
family cars, and do the aftermarket kits 
have thermostats so the oil isn't cooled 
when the temperature drops below zero? 
Douglas Lobb, Edmonton, Alta., Canada 


Any transmission or engine in which the 
oil temperature goes over 250 degrees F can 
be helped with an oil cooler. Transmissions 
that use synthetic oils (as a rule, automatics) 
can stand 300 degrees fairly well. I don't 
know of kits that include thermostatic con- 
trol. Equipment is available for that kind of 
installation, but it's expensive in the retro- 
fit mode. Judge for yourself. 


Rusty rotors 


I have several cars with disc brakes, and 
the formation of rust on the discs wears 
the pads, reducing braking efficiency. To 
prevent this, the cars would have to be used 
every day. Does anyone make rotors of non- 
corroding material or maybe disc pads that 
would leave a protective coating? 

Paul Waterman, Annapolis, Md. 


The discs for surface-transportation vehi- 
cles will remain iron because anything else 
is just too expensive. Aircraft, race cars, etc. 
are using ceramics and other materials that 
are better for wear and oxidation resistance. 
Linings that are principally ceramic and 
are not too expensive are available. Disc 
brakes have some problems: T'hey're exposed 
to the elements and have a minimum of lin- 
ing surface area; they also have a higher 
hydraulic-system cost. But discs are better 
than drum brakes—at a premium. 


Off-and-on starting 


Cold or hot, the starter on my 1979 Chrysler 
Cordoba turns the engine easily, but it 
doesn't seem to be getting spark. After 
cranking with no success and sometimes 
switching to off and again to on, the en- 
gine fires. I changed the ballast resistor, 
but it didn't help. The car runs fine and 
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always starts eventually, but it's taxing my 
patience and the battery. 
Frank Romano, Seattle, Wash. 


Check the voltage to the coil to see if it's 
normal in the starting mode. If it's OK, 
check the emissions system and look for vac- 
uum leaks or dilution of the air-fuel mix- 
ture. A good way to check is with timing 
light and vacuum gauge. The gauge read- 
ings on a starting attempt should be about 
18 inches of vacuum, and the timing should. 
be around 15 degrees BTDC. 


High-mileage vibrator 


I've put 75,000 miles on my 1981 Chevy 
Citation V6. Almost since it was new it's 
had a front-end vibration that comes and 
goes, starting at about 55 mph and get- 
ting worse at 60. I have had three pairs of 
steel-belted radials on the front, but they 


haven't helped. It also seems to me that 
every Citation I follow dog-tracks to the 
left. Is that part of the problem, or is it 
my imagination? 

Chris Steinbach, Council Bluffs, Iowa 


With your high mileage, you should check 
the U-joints coming out of the drive case. 
Try pushing them up and down, and I'll 
bet you find a ton of play—particularly in 
the right-front axle. If so, it's bad news and 
about a $1,500 fix. The car isn’t supposed 
to dog-track. Get it on an alignment rack 
and have it checked. If the alignment’s out, 
the problem is probably the rear axle; that 
area is easy to bend. 


Cooling-system corrosion 
Our water is heavy with minerals, and I've 


been using distilled water mixed with the 
correct ratio of antifreeze in my radiator. 


xl. 


Tve noticed a whitish deposit where the 
radiator tubes are soldered at the ends, and 
the radiator shop says I may have an im- 
balance in which the solution is "mineral 
starved" and is removing material from the 
solder. Is this possible? The deposits do not 
come out when I flush the system. 

Jim Manner, Alamo, Nev. 


Distilled water should be best. I'd bet the 
problem is electrolysis of dissimilar metals. 
The deposits are metal removed from the 
interior of the engine and left on the ends 
of the tubes. 


Got a car problem? Send it to: "Say, Smo- 
key—,” PoPuLaAR Science, 380 Madison 
Avenue, New York, N.Y. 10017. АП letters 
are read, and those of widest interest are 
answered in this column. Due to the large 
volume of mail, Smokey cannot reply to 
letters not selected for publication. 


How Havoline Supreme's 9 additives 
help you get the most out of your car. 


Proven protection up front. Backed by improved mileage. 


Havoline Supreme with 
Texaco-developed additives, 
including a built-in friction 
fighter, protects engines 
against wear, rust, and bearing 
corrosion—and helps prevent 
acid, sludge, and varnish 
deposits. 

What's more, Havoline's 
multigrade rating offers 
wide-temperature range 
convenience for year-round 
protection. 

Havoline's protection 
is proven. 

The final test of a motor oil 

comes under actual driving 


conditions. 
Havoline Supreme 
has proven it 


delivers the kind of | HA) 
protection needed | 
in tough, high- 

speed state trooper 
cars and severe 
stop- and-go 
driving in New York City taxis. 
Havoline helps save 
gasoline. 

Fuel economy tests proved it. 
Compared to a conventional 
motor oil, Havoline Supreme, 
with its special friction-fighting 
additive, helps save gasoline. 


Havoline is 
diesel tested. 
Ifyou own a 
diesel, we have 
good news. 
Havoline 10W-30 
has the API-SF/CC 
rating required by 
most engines like 
yours. And it's been 
proven in punishing diesel- 
powered taxis. 

Engine protection and 
improved mileage. P | 


They come together. % 


Thanks to Havoline 
Supreme. 
TEXACO 
NOVEMBER 1983 | 65 


WE ARE DODGE. 
WITH THE LONGEST 


RUST-THRU PROTECTION 


TRUCK WARRANTY. 
As of time of publica- 
tion, only one truck 
manufacturer in 
America is this tough 
on rust. 


FIVE YEARS OR 100,000 
MILES, WHICHEVER 
COMES FIRST. 

Dodge protects you 
against outer body rust- 
through for five long, 


rs. An 


[түр ы n soma 


Fs WR л 


EVERY 1984 FULL-SIZB 
PICKUP. EVERY 1984 
RAMCHARGER. AT N 
EXTRA COST. 

This limited warrant! 
covers every full-size 
pickup Dodge makes 
Every Ramcharger, t4 
4x2s. Even 4x4s. 

And it won't cost you 
one extra dime. But i 
could save you lots. À 
your Dodge Truck 
dealer for details. 


AT DODGE, WE DON^ 
JUST TALK Н. 


Superinsulated 
house trusses 


Concrete springs 


A superinsulated house [PS, May '81] 
needs at least a 12-inch space in the 
walls for fiberglass insulation. That 
gives an R-value of 35. The normal way 
to do it is to build double stud walls of 
2x 4s. But John Larsen, a contractor 
in Edmonton, Alberta, has come up 
with another way—and his requires 
much less site work. 

His secret is a special wall truss he 
calls the Larsen Truss. He makes the 
trusses in the shop by ripping 2x 4s 
in half. He then cuts a series of dadoes 
in one side of each resulting 2x2. 
Then he joins two 2 х 2s with gussets 
of %-inch plywood, each 6%; by eight 
inches and spaced 24 inches on center. 
The gussets slip into the dadoes and 
are glued and nailed. At the building 
site, these trusses are nailed to stan- 
dard 2 x 4-stud walls. (A polyethylene 
vapor barrier and sheathing have been 
installed over the studs in our photo.) 
Horizontal siding can go directly over 
the sheathing paper and trusses once 
the insulation is put in. The trusses 
can also be installed over the siding of 
an existing house. 

The Larsen Truss sells for 55 cents 
(Canadian) a foot, but delivery beyond 
a few hundred miles of Edmon- 
ton is uneconomic. However, it is not 
patented, and it's easy to build. For 
more information: SunScape Builders 
Ltd., 9924 152 St., Edmonton, Alta. 
T5P 1X5, Canada.—Paul Tatarewicz 
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Concrete helical spring, eight in. long, 
is made from an extruded rod of high- 


Every schoolboy knows that concrete 
is strong in compression and weak in 
tension. Concrete is great for build- 
ings, roads, and sewers, but without 
steel or fiber reinforcement it cracks 
under even moderate lateral loads. 
Yet it has some attractive properties: 
It’s inexpensive and corrosion- and 
heat-resistant, and it takes little en- 
ergy to produce. If its weakness under 
bending stress could be overcome, it 
could replace costly metals, plastics, 
and ceramics for everyday products. 

Imperial Chemicals Industries (ICI) 
in Britain claims it has done just that. 
And to prove it, the company has 
made a concrete coil spring that can 
be stretched and compressed. Avoid- 
ing the humble image of concrete, 
ICI calls its high-strength wonder 
product NIMS, for new inorganic 
materials. 

NIMS can be cold-molded, ma- 
chined, drilled, and sawed. Potential 
uses range from floor tiles and corru- 
gated roofing to electrical sockets, 
barrels, and manhole covers. 

How is NIMS made? ICI research- 
ers discovered that large holes in ordi- 
nary concrete cause tensile and flex- 
ure failures. When solidifying, ce- 
ment grains react with water to form 
a porous mass with numerous inter- 
nal flaws. ICI overcomes these short- 
comings by using a carefully propor- 
tioned mix of dry cement and water, 
to which is added a small quantity of 


tensile-strength cement paste coiled 
around a cardboard tube before curing. 


an organic chemical that allows the 
slurry to fill the big pores. 

This mixture is cast in the desired 
form, cured in a damp environment 
for a week, then dried for another. No 
heat is used, so energy consumption is 
low. 

Eliminating natural flaws results 
in a remarkable transformation in 
concrete. The NIMS composite has 20 
times the tensile strength of conven- 
tional unreinforced concrete and is 
100 times tougher. Density and 
weight are much the same as alumi- 
num, one-third that of steel. And the 
material is twice as stiff as glass-rein- 
forced plastics. 

Because of its low porosity, NIMS 
has far greater resistance to acids and 
alkalies than ordinary hydraulic con- 
crete and absorbs less water. Its hard 
surface resists damage, and its elec- 
trical-insulating properties are simi- 
lar to those of porcelain. It’s not com- 
bustible, so it can be used in extreme 
heat or for fire-retardant paneling. 

Thin sheets of NIMS can be bonded 
to other materials such as wood, po- 
rous concrete, and plastic foam—as 
decorative laminates or protective 
cladding. It can be colored by blending 
in pigments before the slurry cures. 

Although the patented composite is 
still in the early developmental stage, 
ICI is setting up a pilot production 
unit in England with a capacity of 200 
tons a year.—David Scott 
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ATTENTION KEROSENE HEATER OWNERS! 
15 DAYS FREE TRIAL! 


IF THE ALADDIN* KEROSENE HEATER FAN 
DOESN'T MAKE YOUR ROOM FEEL MORE 
COMFORTABLE, WE'LL REFUND EVERY 


Warm air is circulated 
outward for greater comfort 
and you still save energy! 


Next to your kerosene heater, the 
new Aladdin heater fan may be the best investment in 
home heating you'll ever make! If you're not completely 
satisfied within 15 days, we'll refund the purchase 
price-including handling and shipping. 


sust $3995 Aladdin 


Cali Toll-Free 1-800-251-4535, Ext. 59 
In Tennessee Call Collect 615-748-3693, Ext. 59 


State Zip 


ОМА (MasterCard Expiration Date. 
Card No. 


‘(Required for all credit card purchases) 
Or, make check payable to: Aladdin industries, Incorporated, 


ener $30.95 per fan, add 35.50 handing and 
fan, plus sales tax 
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Look for 
Holiday 
Gift Ideas in the 
December Issue 

. from these 
fine companies. 


DREMEL 
ESCORT 


RADAR WARNING RECEIVER 
SESS. 


KODAK 


CAROUSEL” 
Slide Projector 


WHISTLER’ 
SPEED PADAR DETECTORS 
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Hot plug 


for quicker diesel starts 


Diesel fuel is normally fired by air 
heated to about 800 degrees C under 
high compression in the cylinder. It 
works well—if the engine is warm. 

But ignition temperatures are not 
reached immediately on start-up 
since the heat required is lost through 
a cold cylinder wall. Result? The en- 
gine becomes hard to start. Electric 
glow plugs can preheat each cylinder, 
but even those can be exasperatingly 
slow in freezing weather. 

Now there’s Micronova. It replaces 
the normal glow plug in the precom- 
bustion chamber and ignites the fuel 
directly instead of merely heating the 
air. Result: The diesel engine starts in 
two seconds at ambient temperatures 
down to —15 degrees C, claims its 
British maker. 

A spiral-wound resistive heating el- 


BODY 


RESISTOR 


TERMINAL 


INSULATING 
WASHER 


FUSED GLASS 


HEAT SINK 


ELEMENT TUBE 


The 60-mm-long Micronova replaces usual glow plug in the precombustion chamber. 


ement is embedded in the tip, which 
protrudes 12 mm into the chamber at 
the fuel-spray area. When the tip is 
energized during starting, it reaches 
a working temperature of 800 degrees 
C in one second—fuel droplets burn 
instantly on contact and combustion 
then follows. 

Micronova is designed for low ther- 
mal inertia—it heats up fast. But that 
means it also loses heat quickly after 
cutout. To prevent the cold. engine 
from stalling, an electronic control 
unit provides a short period of warm- 
up heat at reduced current after the 
diesel first starts. This may last up to 
15 seconds at temperatures below —5 
degrees C. 

Micronova is made by Lucas CAV 
Ltd., Warple Way, London W3 788, 
England.—David Scott 


WOUND ELEMENT 
REACHES 800°C IN 1 SEC. 


ENLARGED VIEW OF TIP 


CERAMIC BEAD 


ELECTRODE 


Heating element is spiral-wound ni- 
chrome strip enclosed in insulating ce- 
ramic. Integral resistor controls high ini- 
tial current needed for rapid heating 


(about 10 amps). Copper sheath around 
front section works as a heat sink to keep 
tip temperature at safe level when en- 
gine is running under full load. 


3-IN-ONE PLUS. 


s А 


The new all parpose lubricant... 
Candy-power plane 


Whenever Mr. Gus III touches down at its home base, 
McGregor Municipal Airport in Waco, Texas, visitors crowd 
around the aircraft to inhale its distinctive exhaust—a 
not-so-subtle blend of sweet chocolate and salted peanuts. 
Why? The Bellanca Decathlon is the world's first candy- 
power airplane. It runs on Snickers bars. 

Whole bars aren't crammed into its fuel tank, of course, 
rather they're fermented and distilled into high-octane 
ethanol. Mr. Gus is also solar powered: The still that rend- 
ers waste from a local M&M's-Mars candy factory is heated 
entirely by a solar collector with 200 four-by-eight-foot 
flat panels. 

To test the fuel, Max Shauck, a Baylor University math 
professor, not only performs strenuous stunts over Waco, 
but also flies thousands of miles cross-country, sometimes 
at night. He lands every 200 miles in fields in which sup- 
plies of the candy-alcohol fuel await him. 

Ethanol, Shauck has noticed, burns cooler than ordi- 
nary aviation fuel and is less potent. That raises his fuel 
consumption slightly but not his flying cost. That's be- 
cause solar-distilled ethanol can be produced and sold at 
a profit in Texas for just $1.30 a gallon, whereas ordinary 
aircraft fuel is about $2 a gallon. In larger batches, solar 
ethanol should be a lot cheaper. 

At first, the ethanol dissolved sludge in the aircraft's 
fuel system, clogging its injectors. Once the system was 
cleared, however, Shauck had no further problems. 

The experiments—running the Bellanca on ethanol and 
making а solar-energy still—began at Baylor's Inst. of 
Environmental Studies. Dr. Merle Alexander, its director, 


E. 
anda big new PLUS in rust fighting. 


E. | | А 
Pilot Max Shauck fuels Mr. Gus Ш with high-octane ethanol, 
plus gasoline in a 1.5-gal. auxiliary tank. On cool days he 
starts with gasoline, switching to alcohol before takeoff. 


and graduate students were investigating how Third World 
farmers could produce airplane fuel. The spin-off distill- 
ery firm in Waco now can handle grain, garbage, other 
plant material, and Snickers bars.—David Lampe 


From3-In-One*, makers of household lubricants for over 90 years, now 
comes new 3-In-One Plus™ —the most advanced lubricant and rust 
fighter we've ever formulated. 

This remarkable product not only stops squeaks like magic—not only 
loosens jammed parts—but helps restore free and easy operation to 
virtually all moving mechanisms around the home. Spray some into the 
channel ofyour sliding door, and see how smoothly it opens and closes. 
Use it on hinges, windows, locks, lawn mowers—and much more. 

And whata powerful rust fighter! To prove it, we left two identical 
garden shears outside for 18 days. One was unprotected. The other was 
sprayed with 3-In-One Plus. You can see the dramatic results for yourself* 
New3-In-One Plus. The lubricant and rust fighter no homeowner should 
bewithout. 


Anew addition to the 3-In-One family. 


Results could vary according to weather conditions. 
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Turbocharged Datsun 3! 


002Х speeds 


Newest challenger for Corvette: 


down track of Tochigi Proving Grounds in Japan. The car is peppier than 280ZX. 


Nissan/Datsun 300ZX 


he Chevrolet Corvette, Toyota Supra, 
and even Mazda RX 7 all have put 
a sizable dent in the reputation of 
the Datsun “Z car" Now there's a new- 
generation sports car from Datsun—the 
300ZX. It boasts a more-powerful V6 en- 


gine and the most slippery body of any 
production car on sale in the U.S. A PS 
editor tested the new model at Datsun's 
proving grounds in Japan and found it 
to be much improved over the 280ZX and 
a formidable challenger for the Corvette. 


By HERBERT SHULDINER 


TocHiGI, JAPAN 
Economy cars used to be the reason 
auto journalists came to Japan. Every- 
one in the U.S. was starved for news 
about the latest little car that went a 
zillion miles per gallon. Today, econ- 
omy is passé and performance is in. 
In fact, I came here to test a new 
model that promises to be one of the 
all-out hot cars in the world: the Nis- 
san 300ZX. 

At Nissan's proving grounds, I made 
the most of a full day, testing several 
300ZX types, including turbocharged 
and non-turbo models with manual 
and automatic transmissions. The 
300ZX, which goes on sale in the US. 
this month, is noticeably different from 
its predecessor, the 280ZX although 
the dimensions are only slightly 
changed. The 300ZX is 3% inches 
shorter. Other measurements and 
weights are virtually identical. 

The big difference in looks is a much 
Shorter hood that slopes sharply. But 
the major story is in engineering: The 
car has greater power, improved ride 
comfort, and an astonishing 0.30 co- 
efficient of drag—lowest for any car 
sold in the U.S. 

The 300ZX has a new three-liter 
(183-cu.-in.) V6 engine. The 280ZX 


had a straight six displacing 2.8 liters 
and rated at 145 hp (non-turbo) and 
180 hp turbocharged. The new engine 
produces 160 hp in the non-turbo ver- 
sion and 200 hp with turbo. The extra 
power is noticeable when driving the 
new speedster. I didn't time zero-to-60- 
mph runs, but the new car felt more 
responsive compared with the 280ZX 
on alternate runs. 

Handling is improved, as well. On 
the smooth-track straightaways, the 
300ZX felt completely under control 
at speeds better than 100 mph. The 
car sticks to the road tenaciously in 
high-speed corners. It also feels under 
control through the low-speed han- 
dling course. There was a small amount. 
of bump steer, however, on the rough 
Belgian block course. I didn't perform 
any special braking tests, but stopping 
felt sure and required fairly minimal 
pedal pressure. 

In the top-of-the-line cars, the dash- 
board is the epitome of electronic in- 
strumentation for which Japanese 
cars are becoming known. On the 
300ZX, the instruments include a digi- 
tal speedometer and graph LCD tacho- 
meter. I prefer the analog gauges in 
the bottom-line trim level. 

Prices for the 300ZX weren't set as 
this issue went to press but were ex- 
pected to be $16,000 to $21,000. Шз] 


New Nissan VG series V6 powers the 
300ZX. Drawing shows non-turbo ver- 
sion. Photo is of turbocharged engine, 
which is an extra-cost option. 
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Chrysler Vista—van or wagon? 


I couldn't decide. The vehicle I was 
driving seemed tall but not as high 
as a van. There was plenty of room, 
too, but I couldn't expect to shove big 
boxes or a couple of four-by-eight-foot 
sheets of plywood inside. What is it? 
Chrysler's new Vista, a cross between 
a van and a station wagon. 
Handling is surprisingly good, 


thanks to independent struts up front 
and independent rear trailing arms. 
It takes corners without unnerving 
rolls. It doesn't feel sluggish, either. 
The front-drive, two-liter (122-cu.-in.), 
88-hp four-cylinder engine produces 
108 ft.-lbs. of torque at 3,500 rpm. 
But the real selling point of this ve- 
hicle is its seating. It's a people mover 


without rival for its size—two people 
in the front, three in the middle, and 
two in the back. 

It's available with an automatic 
transmission, five-speed manual, or 
four-speed with two power ranges like 
the Chrysler Colt. The price, not set 
at this writing, will start at about 
$8,000.—Charles A. Miller 


Honda's new lightweight 


The name is Old English, but the en- 
gineering of Honda's sporty new com- 
pact Ballade CR-X is state-of-the-art 
Japanese. The car, which has a body 
that's 40 percent plastic, combines dis- 
tinctive styling, surprising perfor- 
mance, and excellent fuel economy. 

The Ballade will be called the Civic 
CR-X in the US. It will be in dealers’ 
showrooms about the time this issue 
reaches newsstands. 

Irecently had an opportunity to test 
the Ballade in Japan. The model I 
drove had an automatic transmission 
and was powered with a 1.5-liter (92- 
cu.-in.) four-cylinder engine that had 
lively acceleration. Also surprising 
was the smooth response and quiet in- 
terior while the engine was being 
stressed. In addition, even though the 
air conditioner was on full blast, there 
was never any faltering of power de 
livered by the 12-valve engine. 

Although there's a back seat, no- 
body except the smallest children 
could use it. The Ballade is essentially 
a two-seater with lots of accessible 
space in back. In fact, the U.S. ver- 
Sion will be available only as a two- 
seater.—Herbert Shuldiner 
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Sporty new Ballade CR-X 
bristles with new engi- 
neering and styling fea- 
tures. The Ballade also 
has major portions of its 
body (shown in color in 
drawing) made of plastic. 
It has a 12-valve four- 
cylinder engine with an 
economical 1.3-liter (79- 
cu.-in.) displacement for 
economy or an optional 
1.5-liter (92-cu.-in.) perfor- 
mance power plant. The 
Ballade is 144.68 in. long 
and has an 86.6-in. wheel- 
base. Weight ranges from 
1,672 to 1,815 Ibs., depend- 
ing on the type of engine. 


Install a Bryant Formula" 
gas furnace and we'll 
reimburse you for your 


highest monthly gas bill. 


Not just any bill, but your highest gas bill 
during the first heating season. 

Now it may sound as if we're going to 
extremes, but think about it. If we weren't 
absolutely sure the high-efficiency Bryant 
Formula furnace would help you use less 
gas, we wouldn't make this offer. 

If you use gas now, you know what 
efficiency is. And the Bryant Formula 
helps make gas an even better value 
today, and for years to come. 

So you save now. Save later. And 
save on a whole month's worth of gas 
heat the first year. Its probably the best 
energy-saving measure you can take 
this winter. Without going to extremes. 

Call your participating Bryant dealer — 
for details. For his name call toll-free, 
1-800-HOT-SALE. 


® A new generation of super- 
efficient gas appliances make 
America's best energy value an 
even better value today and tomorrow. 


© 1983 American Gas Association 


Gas gives you more for your money. 


Look and Listen 


By WILLIAM J. HAWKINS 


Digital audio 


Digital. Mention that word, and it auto- 
matically conjures up visions of computers, 
displays, and even a floppy disk or two. But 
it's meant little to the audiophile—until 
recently. 

Digital has begun to mean near-perfect 
audio reproduction: no distortion, incredible 
frequency response, and dynamic ranges 
that push even the most prestigious ampli- 
fier-speaker combination to the limit. But 
that's only for the moment—if you look а 
little deeper into digital reproduction, you'll 
find it could mean a totally new way that 
you and I acquire, store, and retrieve music 
in the near future. 

Above is the Sharp DX-3 digital audio 
disc player. I took the opportunity to add 
it to my home music system and compare 
it (by ear) with a conventional turntable. 
The result, as you might guess, is that my 
record collection (so carefully groomed with 
cleaners and anti-static cloths) would be 
better used as placemats for the morning 
breakfast table. [Compact digital discs, or 
CDs, are covered in detail in this issue.] 

The systems (as well as digital tape) 
recreate an audio sound from a digital 
signal, which is merely a series of on-and- 
off pulses. There is no “good” or “bad” 
sound, only on or off. 

That means the source of our future 
audio could come in a variety of ways. 
Radio stations, for instance, could trans- 
mit digital pulses that represent music to 
our home receivers. The "data" are then 
reassembled into sound. The quality will 
be an exact duplicate of the original at the 
Station, and even normal transmission 
problems we now must live with (hiss, 
static, multipath) will be eliminated be- 
cause they're not part of the reassembled 
digital signal. 

Computers routinely send digital infor- 
mation over conventional phone lines—why 
not “musical” digital information? Dial an 
"Album of the Month Club" and tap a but- 
ton, and the digital stream of music then 


would be sent bit by bit to a recording de- 
vice. No stores, no salespeople, no shop- 
ping—no records. Play back your copy, and 
the quality of the reproduction is equal to 
that of the original master at the other 
end of the phone call. 

"Discs" of the near future might not 
be discs at all. Instead, a memory chip 
mounted in a cartridge similar to that of 
a video game would hold your favorite 
songs for perfect reproduction, instant 
selection, and no wear. And by manipulat- 
ing the musical data, perhaps the player 
could offer other choices of play: pitch, 
tempo, special accompaniments, and maybe 
even a choice of singer. 

Am I dreaming? Don't bet on it. Much 
of it is being done right now on “older” 
digital home products. 

Tests of digital transmission over an FM 
radio station have already been success- 
fully completed (they contained home com- 
puter programs), and a company called 
Control Video Corp (Vienna, Va.) now of- 
fers “Gameline.” A box containing a digi- 
tal memory connects your Atari video game 
to your phone. Dial Gameline and request 
a specific video game, and it’s instantly 
sent into memory. You play the game as if 
you had bought the cartridge. 

With new audio gear now based on the 
same digital techniques, this is only the 


beginning. The DX-3 may be more than 
just a new product—it might be the start 
of a whole new industry. 


Super video game 


Just a game? Perhaps, but this Atari 
Star Wars capsule (see photo below) in- 
cludes 3-D vector graphics color display, 
stereo sound for music and voice synthesis, 
operable cockpit controls for maneuver- 
ing—and it requires three microprocessors 
(and two quarters) to make it all work. It 
is one of the most sophisticated video 
games created—but it might be old stuff 
soon, according to research from Interna- 
tional Resource Development. 

The company predicts that fourth- or 
fifth-generation games will have “eye track- 
ing,” a system that uses infrared light to 
determine the exact position of the viewer's 
eyeballs. The games will be played accord- 
ing to how you react and what you see on 
the viewing screen. 


New projection tubes 


Zenith is now using self-converging pic- 
ture tubes in its projection-TV systems. 
Convergence adjustments, often needed to 
keep the picture in “focus” as the tubes 
warm up, are no longer necessary. 


“Betamax” case update 


It started in 1976: Walt Disney Produc- 
tions sued Sony to prevent home videotap- 
ing of copyright TV shows. In 1979, the 
US. District Court in Los Angeles decided 
that Sony won, meaning we could legally 
tape shows. In 1981, the Ninth Court of 
Appeals in San Francisco reversed the de- 
cision, thus making it illegal to record from 
TV. But it’s not over yet. In July of this 
year, the Supreme Court opened the case 
again by asking lawyers for both sides to 
prepare arguments for debates to begin as 
you read this. A new decision is expected 
sometime in 1984. 


Keeping in touch 


Pageamerica and RCA Global Commu- 
nications have struck a deal: the pocket 
pagers, which allow you to receive alpha- 
numeric message displays, will use the Glob- 
com communications network. It means 
you can receive personal messages and data 
anywhere in the world. The network will 
be operational in early 1984, and besides 
personal communications, it will contain 
stock reports, weather alerts, and interna- 
tional telex messages. 


Last minute... 


RCA has just introduced the first ran- 
dom-access CED disc player. Any point on 
the disc can be selected and played, mak- 
ing interactive discs possible. The first two 
discs—"A Week at the Races,” which allows 
you to bet on the outcome of horse races, 
and “Many Roads to Murder,” which con- 
tains mystery stories you must solve—are 
$30. The SJT 400 player is $500. Gs) 
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Only one anti-freeze 
formulation is approved 
by GM, Ford, Chrysler 

& AMC/Jeep/ Renault... 


Only one anti-freeze formulation has met the tough standards of all four major car 
makers. Only one formulation has won their unqualified approval for safe and effec- 
tive use in all their cars. That formulation contains a high performance corrosion 
inhibitor system called ALUGARD™ 340-2...and you'll find it in a number of major 
anti-freeze/coolant brands this year. 

All the major car makers have raised their anti-freeze performance requirements 
significantly, because today’s cars run hotter, and because of the potential serious 
engine and cooling system damage that can be caused by overheating. Anti-freeze/ 
coolants that you've used in the past, simply aren't good enough today. 

If you care about your car and want to minimize costly problems, look for and 
use brands that contain ALUGARD™ 340-2. They're recommended for all new and 


older cars, including imports. BASF Wy 


Look for the ALUGARD 340-2 Symbol on the jug label. 


THE ANTI-FREEZE FORMULA APPROVED | 
BY GM, FORD, CHRYSLER & AMC. | 


NO OTHER ANTI-FREEZE GIVES YOUR ENGINE & COOLING SYSTEM MORE OVERALL PROTECTION. 
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Introducing the 5/50 Plymouth Relia 


А five-year or 50,000-mile The 5/50 Reliant K. 

Protection Plan* Match it, anyone! 41 est. hwy.[29| EPA est. mpg:t 

For 1984, Plymouth challenges the Match it for mileage. 
Ri 


competition: Match it! Matcl | 
Reliant K's 5-year or 50,000-mile pro- mileage 6-passenger car. It has advanc 
tection on the engine, powertrain front-wheel drive and a 2.2 liter 
and against outer body rust-through. engine, perhaps Chrysler's best cv 
No extra cost. The quality and also a car thats computer designed 
durability you demand is built in. The to give you maximum fuel efficienc 
New Chrysler Technology sees to it. wonder Reliant K’s competition 

find that tough to match. 


*5 years or 50,000 miles, whichever comes first. Limited warranty. Deductible applies. Excludes leases. See dealer for details. tUse EPA est. mpg for comparison. Your mileage may vary depend 


< for1984. Match it! (If you can.) 


l'he 5/50 Reliant K: Match it for price. 
Reliant К is the lowest priced 6-passenger 
ront-wheel drive car in America. And 
ndard are power disc brakes, an 
ctronically tuned radio with digital 
lock, a new instrument panel displaying 
nore vital information including ` 
oltmeter and trip odometer, steel belted 
ires and more. And with 5/50 protec- 
ion, that’s a great deal to match 


The 5/50 Reliant K: 

Match it for resale value! 

Reliant K’s resale value is the highest of 
any American compact. Combined with 
Reliant K’s lowest price and 5-year 

or 50,000-mile protection, you've got 
alot to match. the 


5/50 Plymouth Reliant K: 
Match it! (If you can.) Buckle «№. 


up for sa! WI 


Reliant K. A product of The New Chrysler Technology. ааа 


sd, trip length and weather. Actual highway and California estimates lower. £Based on Ward's Automotive Report classifications of domestic compact cars and recent issues of NADA Used Car Guides. 


Bits & Bytes 


By WILLIAM J. HAWKINS 


cabinet and either a five- or 15-megabyte 
hard disk in place of one of the mini-disk 
drives. 

“We think most users will want a hard- 
disk version,’ Kehoe said. ‘That way there's 
little or no need to change disks. The MS- 
DOS 2.0 operating system and all soft- 
ware will load directly from the hard disk,’ 
he said. 


Touch control 


It sounded fascinating: a new personal com- 
puter that accepted commands merely by 
touch. That meant no keyboard commands 
to forget, no special buttons with labels I 
didn’t understand, and no “mouse” to swirl 
around my usually cluttered desk. The 
computer, according to my source at Hew- 
lett-Packard, is the first home or small- 
business system that works just by pointing 
to spots on the screen with your finger. 

Jim Schefter, PS West Coast Editor, 
tested it in Sunnyvale, Calif. “The disk 
drive whirred briefly, and a half-dozen icons 
(pictures) appeared on the high-resolution 
nine-inch screen. I touched the icon showing 
stacked paper, labeled ‘Create Documents.’ 

“As my finger tip left the screen, the icon 
instantly stood out against a bright reverse 
field. Moments later, I was watching a 
word-processing demonstration on Hewlett- 
Packard's new personal computer, the 
HP-150 [photo]. 

"You're looking at a full-feature personal 
computer, said product manager Miles 
Kehoe. "The major difference between this 
machine and any other on the market is 
the touch screen. It's designed to be driven 
by touch, and the touch screen is integrated 
into most of our software applications’ 

“VisiCalc via touch screen? Wordstar 
without memorizing scores of control com- 
mands? Condor 20 or dBase-II for finger- 
tip data-base management? 

“Yes, Kehoe said. ‘And we'll have the 
top 30 or so best-selling software packages 
all enhanced for the touch screen, in addi- 
tion to some new ones of our own. It also 
runs current HP software. 


“Goodbye, mouse. Hello, index finger— 
which is the primary digital item you'll 
need to operate this slick new computer. 

"The HP-150, introduced in early Octo- 
ber, puts Hewlett-Packard more firmly into 
the highly competitive personal-computer 
market. It's a direct challenge to IBM's PC, 
the Epson QX-10, and similar machines. 

“H-P did some things right with the new 
computer and some other things less right. 
On the positive side are the touch screen 
and the small footprint. The unit, includ- 
ing keyboard, takes up only 1.7 square feet. 

"Memory capacity is high, with 256K 
RAM standard, expandable to 640K. The 
computer has dual RS-232 ports, allowing 
simultaneous connection of a printer and a 
modem; or a modem board can be installed 
in one of two interior expansion slots. 

"The two built-in disk drives use Sony's 
3.5-inch plastic-cased microdisks, format- 
ted for 256K of storage. With an Intel 8088 
microprocessor at its heart, the HP-150 
handles operations at high speed. It's twice 
as fast as the IBM PC or QX-10 on most 
applications and faster on many others. 

"The touch mask surrounding the screen 
uses infrared LEDs to create a 23-by-40 
grid. Operations are activated when you 
remove your finger, giving you the option 
of changing your mind. 

"Hewlett-Packard redesigned the key- 
board for the HP-150, giving it an easy- 
to-use low profile and logical layout. It 
includes eight 'softkeys.—keys whose func- 
tions vary from program to program—nu- 
merous other keys, and a numeric keypad. 

"Peripherals available for the HP-150 in- 
clude a high-speed thermal printer that 
hides away inside a cavity atop the screen 


"The negatives are few. Reading and 
writing on the small, nine-inch screen 
could lead to eye strain with prolonged use. 
Almost no software comes with the ma- 
chine, beyond the basic operating system 
and utilities. Everything else must be pur- 
chased separately. 

“But several programs could be put on a 
single disk. When it starts, they'll come up 
on the screen in a touchable menu format. 

"Final price of the HP-150 had not been 
determined when I saw it. But H-P ex- 
pects the basic unit to sell for under $4,000, 
with hard-disk versions beginning around 
$6,000.” 


Friendly software 


When Walt Disney Productions creates 
a mouse for home computers, they’re not 
| thinking mechanically: “Mickey Goes Ex- 
| ploring” and “Mickey Goes Hiking" are the 
company’s first entries in the educational 
software business. At present, they’re for 
the Atari home computers, but Disney 
will be creating software for NEC, Pana- 
sonic, Radio Shack, and Texas Instruments 
computers, too. 


Computer Yellow Pages 


The “Software Directory” lists 21,000 
software packages, 2,912 publishers, and 
200 computer makers. It’s $32.45 from PC 
Clearinghouse, 11781 Lee Jackson High- 
way, Fairfax, Va. 22033. 


Don’t forget 


Pull the plug, or just lose power, and your 
| computer’s memory goes blank—all data 
you entered so carefully is lost. One solu- 
tion is a backup power supply. Its batter- 
ies take over when power is removed. But 
Mostek has a different approach: It’s a 
memory chip that contains built-in lith- 
ium batteries. The 16K device (2K by 
eight-bit) retains data for more than 10 
years after power has been removed. It’s 
mounted in a conventional 24-pin dual in- 
line (DIP) package. 


$200 for computer stories 


PS is starting a new monthly column for 
and by readers with personal computers. 
Each month we'll feature an account of one 
reader’s unusual use (or misuse?) of a com- 
puter system—and we'll pay $200 for the 
story. 

We'd also like to know about any hard- 
ware or software problems you might have 
(include brand, model, etc.). We'll try to 
get answers from manufacturers and print 
them. Send your report or questions to me, 
Bill Hawkins, PoPULAR Science, 380 Madi- 
son Ave., New York, N.Y. 10017. us 
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GE RECHARGEABLE 
BATTERIES LAST 
UP TO FOUR YEARS. 


BUT THIS 
DEAL WON'T. 


Now, for a limited time, GE gives 
you a free charger in every specially 
marked Rechargeable Batte ә 
Set at participating retailers. And rechargeable 
that’s just the beginning of big 


GE Rechargeables are rechargeable 
over and over again. But we only 
charge you once. You don’t throw them 
away like old-fashioned disposable 
batteries — you plug them in and 
recharge them. GE Rechargeables keep 


on charging and powering for 
up to four years. 

So hurry and get your 

free charger now and $2 back. 

It's never been easier to start 

saving with GE Recharge- 

able batteries. Call us toll- 
free for the dealer 

nearest you. 


savings. Because GE will also 

send you a $2 rebate for any 
Rechargeable Battery Set you е 
buy. Just clip the coupon from this _; 

ad and send it to GE with your 
proof of purchase. It's that easy. 


Your Direct Line to General Electric 
The GE Answer Center 800.626.2000 


$2.00 REBATE 


For buying GE Rechargeable Battery Sets. Just 
fill in this coupon and mail it with purchase 
confirmation from the side of a GE Rechargeable 
Battery Set package and register receipt. 
Please print 


Name 


Address 


City State Zip 


Send to: Two Bucks Back '83, General Electric Charger Rebate 
1 Industrial Drive, Р.О. Box 6669, Maple Plain, MN 55393 
Limit of one rebate per family or address, Offer good only in 
USA. Void where prohibited, taxed or restricted. Offer expires 
January 31, 1984. Original coupon and register receipt must 
accompany request. Copies will not be accepted. 6 


WE BRING GOOD THINGS TO LIFE. 
GENERAL QD ELECTRIC 


Recreation Roundup 


By HERBERT SHULDINER 


Big RVs more popular 


Sales of motor homes over 30 feet long are 
growing in spectacular fashion. RV manu- 
facturers that haven't made them before 
are now making them, and makers of big 
motor homes are making them bigger. 
Rockwood, which hadn't offered conven- 
tional motor homes, recently introduced a 
31-footer (above)—one of three new models. 
Prices range from $47,000 to $51,000. АП 
three vehicles are built on a Chevrolet 
chassis with a 454-cu.-in. engine and offer 
fully self-contained living conveniences. 
Also built on a Chevrolet chassis is Winne- 
bago's Chieftain 33RU (top), the largest 
ever from the longtime motor-home builder. 
It has a living room in front and a rear 
bedroom that can be closed off from the 
rest of the coach. The motor home can sleep 
up to six. Price: $41,000. 


Backpacker's stove 


The Phoenix Backpacker stove weighs 
only 30 ounces with a full tank of white 
gas. Its tank holds slightly more than a 
half-pint and can burn for up to 90 min- 
utes. It took me less than five minutes to 
bring a quart of water to a boil with this 
stove. The Phoenix Backpacker is made in 
Taiwan and is imported by Precise Inter- 
national, 3 Chestnut St., Suffern, N.Y. 
10901. Price: $30. 


Ecco; E 
Safe lock-backs 


The Traveler light-heavyweight series of 
lock-back folding fillet knives made by Chi- 
cago Cutlery (5420 N. County Rd. 18, Min- | 
neapolis, Minn. 55438) has a built-in stop 
that prevents knives from closing while in 
use. This is an especially handy feature | 
for fishermen working with hands wet. The 
new series includes six- (opposite, top), five- 
(opposite, left), and four-inch models. The | 

Continued 
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The 
Perfect Gift 


Unmatched in Performance 


Highly Desirable 


Experts Choice 


Exclusive Source 


Convenient Shopping 


~ No-Risk 30 Day Trial 


а 
THE RADAR DEFENSE КІТ 


ESCORT comes complete with a molded: 
carrying case, detachable power cord, visor 
clip and hook and loop mounting, spare 
fuse and alert bulb, and a comprehensive 
owner's handbook. 


Overwhelm Your Favorite Driver 


A good gift is more than a surprise; the 
perfect gift hits the mark. If there's a driver 
on your list, you can give ESCORT with 
absolute confidence. Here's why. 


First Class Performance 

When radar is out there, ESCORT's 
superheterodyne circuitry will find it. Over 
hills, around curves, hidden in the bushes, 
anywhere. But don't take our word for it. In 
its most recent comparison test, Car and 
Driver rated ESCORT number one, calling 
it "...clearly the leader in value, customer 
service and performance..." 


Coveted Equipment 

For several years after its introduction, 
demand was so great that customers waited 
upto six months for delivery. We finally had 
to build a new factory to keep ahead of 
the demand. 

Users quickly came to depend on 
ESCORT's unique radar report—the way 
its variable-pulse audio warning, analog 
meter and amber alert lamp work together 
to give a precise indication of radar type 
and range. 


Processor 
Cireuttry 
And last spring we added our STatistical 

Operations Processor (ST/O/P™), a new 
electronic circuit—the first in the industry— 
which rejects false alarms caused by less 
elegantly designed detectors. With ST/O/P, 
ESCORT is more desirable than ever. 


Attention To Detail 

Owners also take great pleasure in 
ESCORT's look and feel. Its extruded alu- 
minum housing has the right heft. The visor 
clip is a rugged combination of Lexan and 
spring steel. The volume control is as silky 
as that of an exotic stereo. We even add a 
small photoelectric sensor (you can see it 
next to the red power-on indicator). It senses 
the ambient lighting in the car and adjusts 


the brightness of the alert light to suit. These 
are just a few of the many details that make 
ESCORT unique. 

But all this sophistication doesn't mean 
that ESCORT is hard to use. Just install 
ESCORT on dash or visor, and plug it into 
the lighter. We even include an adapter for 
European lighter sockets. And ESCORT's 
low-profile shape, finished in non-glare 
black, looks right at home in any car. 
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Signal Strength 


Power-On LED Highway/City 
and Sensor Meter Switch 
Apart From The Crowd 


We've always felt that users of preci- 
Sion electronics are entitled to deal with 
experts. That's why we only sell ESCORT 
direct from our factory. There are no middle- 
men. When it comes to customer satisfac- 
tion, we take full responsibility. 

Oursystem of direct sales offers special 
benefits to the gift giver. You needn't worry 
about inadvertently buying a discontinued 
model still in a store's stock. Your gift will 
never be seen marked down in the dis- 
count chains. Moreover, giving an ESCORT 
shows you were concerned enough about 
quality to track down the only source. And 
there's another advantage. 


Easy Access 

ESCORT lets you do your Christmas 
shopping by phone and avoid the retail has- 
sle. We're only a toll-free call and a parcel 
delivery away. And ESCORT is guaranteed 
to please. Holidays or any time, take the 
first thirty days as a trial. If you're not abso- 
lutely satisfied, return it and we'll promptly 
refund your purchase and mailing costs. 
We also back ESCORT with a full one year 


limited warranty. Car and Driver called us 
the "class act" in radar detection. So order 
now, ESCORT is the perfect driver's gift. 


Do It Today 
It's easy to order an ESCORT, 
by mail or by phone. 


By Phone: Call us toll free. A mem- 
ber of our sales staff will be glad to 
answer any questions and take your 
order. (Please have your Visa or 
MasterCard at hand when you call). 


CALLTOLL FREE. . . 800-543-1608 
IN OHIO CALL..... 800-582-2696 


By Mail: We'll need to know your 
name and street address, daytime 
phone number, and how many 
ESCORTS you want. Please enclose 
a check, money order, or the card 
number and expiration date from 
your Visa or MasterCard. 


w 


ESCORT (includes Everything). . $245.00 
Ohio residents add $13.48 sales tax. 
Speedy Delivery 

If you order with a bank check, 
money order, credit card, or wire trans- 
fer, your order is processed for ship- 
ment immediately. Personal or com- 
pany checks require an additional 
18 days. 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 1116 

One Microwave Plaza 
Cincinnati, Ohio 45242-9502 


Tune in: "Talkback with Jerry Galvin” America's new weekly satellite callin comedy talk show. Sunday evenings on public radio stations. Check local listings. 


Put 


rself 


They're endangered 

and you're counting. 

It’s nesting time. You 

raise your Jasons and in a 
split second you're focused 
оп one protective mother. So 
crisp, bright, and close, you 
can count chicks. 


Jason/Empire, 9200 Cody Overland Park, KS 66214. Distributed exclusively in Canada by Vision Marketing. 


in her nest. 
ELA 


You can't get any closer 
than with a Jason. 
Shown: Model 261, 8x40, 
wide angle, Fast-Focus® 
500 ft. field of view at 
1000 yds., weight 30 oz. 
Put your eyes 
behind a Jason. 


$12.00 to $18.00 


Your Free Lifetime Security Fact Kit tells you how to 
make $12.00 to $18.00 an hour a own Foley Full- 


Service Saw and Tool Sharpening 

Fact Kit explains how you can: 

— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 906 of every 
dollar you take in is clear CASH profit. 

And it is so easy to learn. Foley gives you all the 
facts and instructions. No experience or special train- 
ing is necessary. Foley tells you everything you need 
to know to be successful. 

And there's plenty of business available in your area. 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and strikes. And there are no 
franchise fees. Any age person can succeed. 

But you've got to get the FACTS before you can get 
Started. So CALL NOW for your FREE Lifetime Security 
Fact Kit. It's yours to keep with NO OBLIGATION and 
NO SALESMAN WILL CALL ON YOU. 

If you prefer, you can mail us the coupon below to 
receive your FRÉE Fact Kit, but you'll get it sooner if 

32 | POPULAR SCIENCE 


lusiness. Your FREE 


e Ee Р 


Be Your Own Boss 
and Make 


AN HOUR! 


Find out how by calling. . . 
1 (800) 845-3000 
(In Utah Call 1 (800) 662-8666) 
. ... NOW for your FREE 
Lifetime Security Fact Kit! 


you call NOW. The number is 1 (800) 845-3000. 
Call any time of day or night. WE РАҮ FOR THE 
CALL. Utah residents please call 1 (800) 662-8666. 


Y FREE uw 
LIFETIME 


FACTKIT | 
д 


prem 

I The Foley Company 
20051, Field Bidg. 

| Kansas city, MO 64111 


І YES, | want to know more! Please rush 
| ту FREE Lifetime Security Fact Kit. No 
П 


obligation and no salesman will call. 

| НАМЕ 
| ADDRESS 
Г сту 
STATE ZIP 
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Recreation Roundup 


blades are made of rust-resistant carbon 
stainless steel and have solid-walnut han- 
dles with brass rivets. Prices range from 
$28.25 to $34.50, without sheath. 


Inflatable warranties 


Inflatable boats seem to be vulnerable 
to all types of perils. That might be why 
some enthusiasts have put off buying them. 
To reassure prospective customers, one 
company—Avon—now has introduced an 
extended warranty on its inflatables that 
even covers buyers of used boats. Avon says 
the new warranty will cover hull fabric and 
air-holding seams against deterioration for 
five years. Other parts of the boat also are 
protected for one year. Included are floor- 
boards, seats, bellows, and even valves. 


Snowmobile manual 


Thinking about getting your ski scooter 
| in shape for the coming season? The ninth 

edition of the Snowmobile Service Manual 
| could help you do it. The 350-page book 

covers chassis- and engine-service funda- 
| mentals. There are also sections on carbu- 
retor, torque converter, track, and suspen- 
sion service. The manual is $12.95 from 
Technical Publications, Box 12901, Over- 
land Park, Kan. 66212. 


| 
| Snowmobile festivals 
| 


If you do any advance planning for win- 
ter trips, you might want to mark these 
items on your calendar: 

Jan. 13-29—Northwoods Snowmobile 
Festival U.S.A. This takes place in the Wis- 
consin Northwoods area near Eagle River. 
The major event of the festival is the 
World’s Championship Snowmobile Derby 
on Jan. 20—22 in Eagle River. 

Feb. 10-12— Second International Snow- 

| mobile Festival in Valcourt, Quebec. This 

is planned by the Quebec Federation of 

Snowmobile Clubs. Valcourt is the home 
| of Bombardier, maker of Ski-Doo and Moto 
Ski snowmobiles, and is the hub of one of 
the best snowmobile-trail networks in North 
America. Valcourt is easily accessible from 
most places in the Northeast. us 


We train 
specialists 
rom the 


ground,up. 


Ittakes a lot of special people 
to keep the Air Guard in the air. 

And not all are at the controls of a 
Phantom Jet. 

Most serve in vital support posi- 
tions. Positions requiring the very 
highest level of expertise. So when 
you join the Air Guard, you're trained 
by the best in the business. By top 
professionals in avionics, munitions 
loading, environmental support, and 
Tactical Air Command and Control. 
You can also get expert training in 
hundreds of other areas essential in 
defending America's skies. Training 


which can be just as important in 
supe launching your civilian career. 
So if you're a special person look- 


ing for a specialty, check out the Air 
National Guard. For information, mail 
the attached coupon. Or call toll-free 
800-638-0936* 


*In Alaska, Hawaii, New Jersey, Puerto Rico, Guam 
and the U.S. Virgin Islands, consult your local directory. 


"NIIT " 
Americas Skies. 
—= 
m= 
=== 
NATIONAL 
GUARD 
Complete and mail to: 
Air National Guard, Р.О. Box 6000, Clifton, N.J. 07015. 
| CI MALE 
„йы CI FEMALE 
NAME (Please Print) 
ADDRESS APT 
СПҮ STATE ДР 
AREA CODE: PHONE 
OCCUPATION 
BIRTHDATE sums 
PRIOR MILITARY SERVICE | XS NO 
BRANCH RANK A2PSTR-113NP 


VCRs add super hi-fi 


Hi-fi rock perform- 
ances, such as Fleet- 
wood Mac concert 
displayed on Sears 
20-in. flat-square- 
tube stereo receiver, 
may create new VCR 
fans. Diagram indi- 
cates “valley” be- 
tween VCR color and 
luminance signals 
where FM carrier 
signals are tucked 
for enhanced stereo. 
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Adding stereo to video signals LUMINANCE 


BETA (BRIGHTNESS) 
mn CARRIER 


(FM) 
CHROMA LUMINANCE SS 
(COLOR) SIDEBAND 
CARRIER | 


new technique con- 
verts a VCR’s sound 
track into radio-like 
FM signals and blends it 
with video. The result is 
superb stereo sound. Pro- 
gramming ranges from 
wallop of rock concerts 
to hiss-free movie tracks. 


By JOHN FREE 
Photo by Greg Sharko 


Dragons seldom alarm me, but the 
Sony SL-2700 video-cassette recorder 
changed that recently. 

The new $1,500 stereo deck was con- 
nected to my hi-fi system and giant- 
screen TV. One night I slipped Sony’s 
demo tape into the machine, put on. 
headphones, and dimmed the lights. 
A scene from the film Dragonslayer 
came on. As the reptile’s image filled 
my wall-size screen, its murderous 
snarl grew into a roar. Incredibly, the 
sound seemed behind me. 

Such hair-raising high fidelity is 
feasible now that Beta-format VCR 
firms can squeeze a radio-like stereo 
FM signal onto the video tracks (dia- 
gram). The new recording technique, 
called Beta Hi-Fi, provides flat fre- 
quency response from 20 to 20,000 Hz, 
a dynamic range over 80 dB, and wow 
less than 0.005 percent. Only new 
decks with Beta Hi-Fi circuits can use 
the new audio format. 

This level of audio clarity—soon to 
be matched by new VHS-format decks 
—is exceeded only by digital compact 
discs [“Bye-bye, LP... hello, CD?,” 
this issue] and other digital hardware. 
Both Beta and VHS super-hi-fi tapes 
also play on older decks because they 
still have a conventional audio track. 
Audio fidelity is poor on ordinary vid- 
eotapes because of the slow tape speed 
and narrow audio track width. Con- 
fusing the stereo-VCR picture are re- 
cent “low-fi” machines іп both formats 
that split the monophonic track to 
achieve stereo. 

Watching and listening to several 
rock concerts and movies on Beta 
Hi-Fi, I detected clear differences in 
the quality of the original audio tracks. 
But true stereo hi-fi added immensely 
to the video realism. us 


_ Your screwdriver 
just became obsolete. 


Once you've used the Skil Cordless Screw 
you won't want to go back to your old эсге 
The Skil Cordless Screwdriver weighs m 5 
and is so small it fits into your pocket. Yet its hi 
torque motor has the power to drive up to 50 00 scr 
гопа single charge. —— :% =. 
The Skil Cordless ep 
orless and even has a special bui 
prevent stripping. of sci ews. 
perfect for everything m 
the house, to serious do-i 
With everything it car 
Screwdriver would 


vith your 
ver jist mage the obsolete. 
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De-icing 


salts? 


NaCl vs. CaCl, 


These formulas stand for sodium chlo- 
ride (NaCl, common table salt) and 
calcium chloride (CaCl;). If you want 
to melt ice—on your sidewalks, steps, 
and driveway—the latter is a better 
bet, says Dow Chemical Co. 


Both are sold throughout the snow 
belt as chemical de-icers: Sodium chlo- 
ride in the form of rock salt, and cal- 
cium chloride as little white pellets 
(see photo). They perform differently 
when sprinkled on ice because they 


Look 


for trouble 
...and find it. 


New "Understanding Digital Troubleshooting" 
book from TI. 


The move is on to digital circuits, increasing the need 
for expert maintenance and repair troubleshooting. 
Before trouble finds you, get the new TI Under- 
standing Series Digital Troubleshooting book. The book 
covers basic concepts and operating principles and 
leads you through to accurate troubleshooting 
techniques. 
This 264 page book is filled with the latest 
information, clear illustrations and self-hel 
tests. 15 everything you need to find trouble 


in digital systems. 
i 


Order your copy today. 
TEXAS 
INSTRUMENTS 
Creating useful products 


and services for you. 


Series" Titles: 


Understanding 
C) Understanding Digital Troubleshooting — Texas Instruments 
(LCB8096) 


Би — ess РО. Box 3640, M/S 54 
CI Understanding Solid-State Electronics — 3rd ll 
| ботов) — — ass Pallas; Tene 1920 а Pos 4 
| C Understanding Digital Бесгопкз—(СВ33!) ___@$695 i postage and handling. Postage prepai 
C Understanding Microprocessors — (LCB4023) — — $8.9 (ог Understanding Series. Prices subject to change with- 
| C Understanding Calculator Маһ — (1083220) ^ — —6 $685 out notice. 
| C Understanding Communications Systems — 
(LCB4521) — $895 Enclose check or money order with sales tax (except 
| Ша foto шт она) — 9 i AK, DE, NH, OR). Foreign orders must be in U.S. 
Ix ing Optronics — — ces i : 
| Su x dm din and include shipping charges. No phone orders, 
(1С85771) ——— sees Р 
| co Understanding Бостоне сту [o 
1 ‘Systems —{LCB7201) —— @ $8.95 
C Understanding Electronic Control of Energy 
| _ Systems — (Lc86642) @ $8.98 Address. 
C Understanding Telephone Electronics — 
| acerian — — à 5 
| C Understanding Electronic Control of Automation City. 
Systems — (LCB6641) ——— 6G $5.95. 
| Soit Study Courses: 
C AC Audio (LCB6651)/AC Text (LCW8168) ____@ $2495* Stare. Zip. 
| C DC Audio (1С85822)0с а(н) — — & $24.95 
| О Learning Center Library Catalog (CM-T10L) — Free 7236 о 1983 ТІ 


react differently to moisture and the 
environment. 

Before either one can work, a brine 
solution must be formed to break the 
bond between the ice and the sidewalk. 
“Rock salt must be in direct contact 
with moisture from ice or snow before 
it will dissolve and form a solution," 
explains Henry Kirchner, technical 
specialist for Dow. “But calcium chlo- 
ride actually attracts moisture from 
the air. This allows it to begin melt- 
ing ice much more quickly" In tests 
that Kirchner supervised, at 20 de- 
grees F, calcium chloride pellets broke 
an ice bond in about half the time it 
took rock salt. 

Furthermore, the lower the temper- 
ature, the greater the difference in the 
performance of the two. In tests at 10 
degrees F, calcium chloride pellets took 
eight minutes to work, whereas rock 
salt took an hour. The reason: rock salt 
must absorb heat from the environ- 
ment to begin its melting action. 
Below about 20 degrees, this becomes 
a very slow process. Calcium chloride, 
on the other hand, emits heat as it 
melts ice. Thus, it is effective even 
down to minus 25 degrees Е 

Finally, calcium chloride continues 
to melt ice longer than sodium chlo- 
ride. "That's because calcium chloride 
is a liquid in its natural state and 
tends to attract moisture," says Kirch- 
ner. "Therefore, it tends to remain in 
a brine solution. Rock salt is a solid 
in its natural state. It tends to give 
up moisture and return to its solid 
state" Thus, you must apply more 
rock salt and apply it more frequently 
to melt the same quantity of ice. 

Calcium chloride pellets (made by 
Dow Chemical, naturally) are sold 
under many brand names. Check the 
bag's label for the salt's chemical 
composition.—V. Elaine Smay 


Little white pellets of calcium chloride 
(top) are more-effective ice melters 
than rock-salt crystals, sodium chlo- 
ride (above), according to lab tests. 


The Horizon III— Turco's 
new unvented gas heater— 
operates more economically than 
any other spot heater money 
can buy. Fueled by natural gas, 
it warms you for less than 1/3 
the cost of electric spot heat. 
And that's р to the U.S. 
Dept. of Energy. (see box) 


NOT ALL 


WARM SPOTS. 
ARE CREATED EQUAL. 


GAS HEAT AT THE SPEED 
OF LIGHT. 

The Turco Horizon utilizes 
the radiant heat principle. Which 
means the heat energy of LP or 
natural gas is converted to 
infrared rays by ceramic-burner 
tiles. So instead of just relying 
on air currents to spread heat, 
Turco sends heat outward— 
about 186,000 miles per second. 


DOLLARS 
PER MILLION BTU'S 


S $3.90 
$16.32* 


ALMOST PERFECT 
COMBUSTION. 

Turco’s fuel efficiency is just 
a hair under 100%. Which means 
you get the most heat for your 
money. It also means clean heat. 


G 
ELECTRIC 


QA 


No smoke. No odors. And no 
venting. 


GREAT LOOKS AREN'T 
EVERYTHING. 

Turco installs easily and 
permanently in the wall. It’s 
small—only 25" x 17." And we 
think it's beautiful. 
We know it's 
safe. Because 
it's wall mounted, 
it can't tip. 
Ignition is auto- 
matic, all you 
do is press а 
button. And if 
oxygen gets low 
or the pilot light 
goes out—it 
shuts itself off 
—automati- 
cally. Naturally 
it’s A.G.A. certified. 


“U.S. Average Energy Costs—U.S. 
Department of Eneray. 


CENTRAL HEAT 
SAVINGS. 

If your family has a favorite 
place—that’s a great place to 
install a Turco. So you can keep 
the thermostats down and still 
be nice and cozy. You can 
relegate Turco to places you 
haven't been heating—like the 
garage. In fact, any place you 
might use a space heater would 
be a good place for Turco (check 
local codes for specific 
requirements.) 


THE SPOT-HEAT 
EXPERTS. 

Pardon the boast, but Turco 
is the name in spot heat. Our 
Kerosene Spot Heaters have 
earned a (pardon the pun) 
spotless reputation. And Turco 
is the largest American manu- 
facturer of unvented gas spot 
heaters. So if you're interested 
in our new Horizon or any Turco 
Spot Heater, call us and we'll 
tell you the name of the dealer 
nearest you. 


1-800-851-8481 
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Popular 
Science 


What's News 


We've dreamed of it for a long time: A flat- 
screen television set that would hang on 
the wall like a picture. POPULAR SCIENCE fre- 
quently has reported on developments in 
the field over the last decade or so as new 
developments were announced in this coun- 
try and Japan. Thus, we recently were ex- 
cited to hear that Seiko had developed a 
small color flat-screen display. What made 
it even more interesting was that it was 
not just another lab development but a 
product. Seiko says the new device will be 
on the market early in 1984. 

Naturally, we wanted to learn all the 
details, so we sent Executive Editor Herb 
Shuldiner to Japan. He visited Seiko's re- 
search center in Suwa, about two-and-a- 
half hours from Tokyo by express train. He 
talked to the engineers who developed the 
new device and worked with Seiko photog- 
raphers to get the picture on this month's 
cover. His report is in this issue. 


The longest day 


Did you notice that June 30 seemed 
longer than usual? It was no illusion; it 
was the longest day of the year. At the end 
of the minute beginning at 7:59 p.m. EDT, 
the world's astronomers and precision time- 
keepers cooperated to slip an extra second— 
a "leap" second—into the world's timekeep- 
ing system. 

The practice began in 1972, as reported 
in Arthur Fisher's article [Riddle of the 
Leap Second," PS, March '73]. The proce- 
dure became necessary because Earth's ro- 
tation is gradually slowing down. The 
insertion of a leap second is required from 
time to time to keep Earth's clocks in time 
with the apparent rotation of the stars 
around us. The event on June 30 was the 
12th such insertion of a second since 1972 
and apparently will be necessary about 
once a year. The slowing of Earth's rotation 
is believed to be caused by friction in its 
atmosphere, oceans, and core. 


Beam weapons 


The idea has been around at least since 
H. G. Wells wrote War of the Worlds to- 
ward the end of the last century. Now, 
apparently, it has become a technological 
reality. 

The idea is the beam weapon. As POPULAR 
SciENCE reported [PS, Nov. ’81], a great deal 
of research has been done to develop lasers, 
particle beams, and other science-fictiony 
devices that could shoot down missiles and 
other weapons at the speed of light. Al- 


though detailed reports on the results of 
such work are obviously not available, 
some information has been released. 

The latest news is that the United States 
Air Force recently fired 13 Sidewinder mis- 
siles over the Naval Weapons Center range 
at China Lake, Calif. The first eight mis- 
siles were used to check the system's abil- 
ity to locate the targets and track them. A 
400-kilowatt carbon dioxide laser built by 
United Technologies was fired at the next 
five missiles. Each one was knocked down. 
An Air Force official said that the laser 
beam did not destroy the missiles, rather 
it disabled them and caused them to crash. 
One missile, which contained an explosive 
charge, blew up. The spokesman did not 
reveal at what range the missiles were shot. 
down by the beam weapon. The exercise 
shows that considerable progress is being 
made in beam development. Two years ago 
ла а Force tried similar tests, which 
failed. 


Monster dam 


The world’s largest hydraulic project, in 
the Netherlands, has passed a landmark 
occasion. 

In 1955, two years after violent storms 
and high tides killed 1,800 people and did 
enormous damage along the Dutch coast, 
a plan was devised to build a gigantic 
storm barrier along a stretch of that coast. 
The most massive and difficult part is 
building a 5.5-mile-long flood barrier across 
a delta shared by the Scheldt, Rhine, and 
Maas rivers. It will be made of 66 gigantic 
18,000-ton piers. Between the piers will be 
huge gates, which will remain open most 
of the time but will be closed when storms 
and high tides threaten the coast. The 
structure is more complex and costly than 
a dam, and because it will allow a free flow 
of water most of the time, it won't upset 
the ecology of the area. 

As Dave Scott reported [“Monster Piers,” 
PS, Feb. '82], the moving of the monster 
piers into place was the trickiest part of 
the whole scheme. Now the first one has 
been successfully planted. The project 
worked like this. The first 19 piers were 
made in a dry construction dock 49 feet 
below sea level. Early this year, the dock 
was flooded, and a special ship that can 
straddle a pier lifted one of the huge struc- 
tures with on-board cranes. Then it sailed 
to the site where the pier was to be perma- 
nently placed. The sea bottom at the site 
was prepared by compacting the sand and 
covering it with a 14-inch mat to prevent 


erosion from tides and currents. Upon 
arriving, the 18,000-ton pier was lowered 
onto the mat. 

Ultimately, some 66 piers will be neces- 
sary, and present plans call for the 19 made 
so far to be floated into place at a rate of 
approximately one a week at low tide when 
the weather is good. Dutch engineers hope 
to have the entire 5.5-mile section com- 
pleted by 1986. 


Shooting-star talk 


Although most of the time you don't see 
many of them, tiny meteors are constantly 
slamming into Earth’s atmosphere. When 
they do, they burn, and the thin air in the 
vicinity of the event is ionized. In this 
state, which lasts only a few seconds, the 
meteor trails reflect high-frequency radio 
signals very efficiently at distances of up 
to 1,250 miles. This opens up important 
communications possibilities. 

Although the time of any individual me- 
teor burst is not predictable, it is predicta- 
ble on a statistical basis that meteor bursts 
will be available for a certain time each 
week or month. Thus, if you want to trans- 
mit information from point A to point B 
and you can be a little flexible about when 
it is transmitted, you can set up a commu- 
nications link without having to use some- 
thing as complicated or expensive as a 
satellite. 

Although work on the system has been 
going on for some time, the FCC has now 
decided to set aside radio frequencies for 
regular meteor-burst communications serv- 
ice. One early application will be gather- 
ing weather information from remote un- 
manned weather stations in Alaska. A cen- 
tral transmitter will constantly send out 
a signal. When it detects a return of the 
signal, indicating that it is being reflected 
from a meteor burst, it will signal all re- 
mote transmitters to quickly transmit any 
data they have collected. The FCC now is 
ready to start licensing both government 
agencies and private companies that have 
use for the new meteor-burst communica- 
tions system. 
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Super-tech house 


Valley Ski Resort in Vernon, N.J., 

stands an experimental house that 
is a wood, glass, and masonry encyclo- 
pedia of energy efficiency. Designed by 
Parsons School-trained Mary Arace, a 
dynamic grandmother of six, it uses 
passive-solar design, earth sheltering, 
super-insulation, and double-shell con- 
struction in thoughtful combination. But 
the big surprise is beneath the house: 
More than a mile of plastic tubing is bur- 


J ust off the racing trail at Hidden 


ied there and linked to a solar collector 
and a ground-loop heat pump. The sys- 
tem provides house heating and cool- 
ing and preheats domestic water. 

Why such an elaborate heating and 
cooling system for a house that may 
need neither? Hers is a test house, Arace 
emphasizes, built to answer questions: 
What design approaches work best? And 
which ones are most cost effective? With 
the help of a monitoring system, Mary 
Arace intends to find out. 


By V. ELAINE SMAY 
Photos by Greg Sharko 


By the time Mary Arace was 13 years 
old, she was tired of sharing a room 
with her sister. So she checked out 
some how-to books from the library, 
scrounged scrap lumber from the ga- 


rage, charged $40 worth of materials 
to her father at the hardware store, 
and made a room for herself by finish- 
ing half the attic in the family's Vic- 
torian house in Lawrenceville, N.J. 
She did the whole project by herself. 
Every nail. *t was the talk of the 
neighborhood,” she recalls. “I guess I 
got hooked on applause.” 


Petite, vivacious, and stylishly 
dressed, Mary Arace (rhymes with 
Harris) looks and acts more like a col- 
lege student—which she is—than a 
grandmother—which she also is. Her 
husband, August Arace, a financial 
analyst with an engineering back- 
ground, supervises the finances of his 
wife’s present project, a proof-of-con- 


cept house that is the capstone of a 
lifetime fascination with design, con- 
struction, and energy conservation. 

Mrs. Arace calls the project, simply, 
the solar house. 

It is that and much more. 

* A south-facing sunspace provides 
passive-solar heat. 

* The lower level is earth sheltered; 
the hollow walls deliver earth-tem- 
pered air to the windows above. 

* An earth-sheltered atrium below 
the sunspace moderates the tempera- 
tures there so that the sunspace glass 
needs no insulation. 

* Walls ofthe upper level are mostly 


super-insulated [PS, May '81], but in- 
clude vestiges of double-shell construc- 
tion [PS, Feb.]. 

* Quad-glazed windows are used 
throughout the house except for the 
slanted glass on the sunspace. Non- 
south windows have two quad-glazed 
panels plus a four-inch air space. 

* An unglazed, fin-and-tube solar 
collector in the top of the sunspace 
helps shade and cool the sunspace. Its 
heat is stored in either a water tank 
or in the earth beneath the house. 

* A ground-loop heat pump also 
stores heat beneath the house in sum- 
mer and uses the warm earth there 


Sunspace of Arace house (opening page) 
has double-glazed slanted glass, though 
designer Mary Arace is aware of re- 
cent evidence that slanted glass may 
not be the best choice [PS, Sept.]. Here, 
though, it takes advantage of the view— 
which is up the mountain. Living-din- 
ing room (far left) is separated from 
sunspace by quad-glazed sliding glass 
doors from Weathershield, which use 
3M Sungain film [PS, April '82]. Arace 
(on sofa) enjoys a rare moment of lei- 
sure with her daughter and two of her 
grandchildren. Spa (left) at east end 
of sunspace is great for aprés ski—and 
for the grandchildren and their friends. 
Sunken atrium (bottom) below sun- 
space is pleasant most of the year since 
ground temperature keeps it cool in 
summer, warm in winter. Here, Arace 
entertains Linda Kabasakalian, wife of 
solar specialist Andy Kabasakalian. 
Note that the grating floor of the sun- 
space above lets the sun penetrate to 
the atrium. 


as a heat source during the winter. 

* An automatic monitoring system 
charts the performance of the house. 

Overkill? Complicated? Expensive? 
Yes, but for a reason. Arace designed 
and built the house more as a test lab 
than a dwelling, to find out which of 
its many elements work best and are 
most cost effective. 


Evolution of a hybrid 


The house evolved through four years 
of research. It began in 1978, when 
Arace saw a TV show about Tom 
Smith's double-shell house in Lake 
Tahoe, Calif. [PS, Dec. '79]. She was 
studying environmental design at Par- 
sons School of Design in New York 
City, specializing in residential archi- 
tecture, but an auto accident had con- 
fined her to a hospital bed. There she 
lay when the fortuitous TV show was 
aired. "I got very excited about the 
house," she recalls. *But I knew darn 
well what they said about how it 
worked just couldn't be true." 

What they said was this: Air heated 
in the south-facing sunspace of the 
house was supposed to flow by natu- 
ral convection all the way around 
through a continuous air plenum: over 
the top, down the north wall, and 
under the floor. That was supposed to 
distribute heat evenly throughout the 
house and store excess heat in the 
earth below for use at night. 

Arace's skepticism arose from obser- 
vation and experience, not textbook 
thermodynamics. “Аз a child I spent a 
lot of time at my grandmother's farm 
in Pennsylvania," she relates. “The 
barn had an earth-sheltered area and I 
noticed that it was comfortable year- 
round." The farmhouse, too, came un- 

Continued 
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der her scrutiny. “It had a spring run- 
ning through the stone basement. Even 
in summer it seemed icy cold down 
there. Then, when you went up to the 
attic, it must have been 150 degrees. 
That amazed me: Only 20-some verti- 
cal feet and maybe 100 degrees tem- 
perature difference." 

Recalling the natural temperature 
stratification, Arace was convinced 
that the same thing must happen in 


WARM AIR 


RIGID 


double-shell houses. But she saw a dif- 
ferent advantage to the air plenum 
around the house: “It seemed to me 
that ground heat would rise there and 
serve as a buffer zone between the in- 
side of the house and the outside air.” 

In December 1979, Arace read the 
PS cover story on double-shell houses, 
which confirmed that many experts 
shared her doubts about how they 
work. “My right shoulder was put to- 
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gether with steel pins and I couldn't 
finish my degree," she says. "But I 
figured I could build a house that 
would take advantage of ground heat 
without being underground." 


Vintage passive solar 


Building a house was not a far-out 
notion for Arace. She and her first 
husband built several. "We'd move in, 
finish the house, sell it, and move out," 
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Earth-sheltered lower level has con- 
crete-block walls (on north, east, and 
west), built so that earth-tempered air 
from the crawl space below can rise 
through the hollow cores (detail A) and 
flow to the walls above. They are double 
2x4 stud walls (detail B), originally 
built with a four-in. air cavity. But tests 
last winter indicated that insulating the 
cavity as shown (above dotted line) 
would cut heat loss through walls while 
keeping the buffer of earth-tempered 
air between the two quad-pane panels 
of the windows. 

Below the crawl space is the ground- 
loop heat-storage system. The pit was 
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excavated, refilled with earth and layers 
of EPDM tubing, and topped with a 
plastic vapor barrier. The Hot Box was 
built of Styrofoam and wrapped with 
more plastic. Its unusual shape (in- 
spired by a Chicken McNuggets con- 
tainer at McDonald’s) allowed it to be 
built without structural sides; 1,000 ft. 
of %-in. EPDM tubing are buried in it. 
Hot water from the solar collector and 
heat pump (in summer) passes through 
the tubes—losing heat to the damp 
earth around—and returns to repeat 
the cycle. The heat is transferred to the 
domestic water, which passes through 
the Hot Box in two loops. 


PLUG AX AIR 
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5°" 4IKOFOAM 


When the earth in the Hot Вох reaches 
about 105 deg. F, water from the heat 
pump (in summer) and solar collector 
is channeled to the uninsulated loop— 
3,000 ft. of twin Элв-їп. EPDM tubing— 
to dump its heat. In winter, the heat 
pump retrieves some of this to heat the 
house. The perimeter loop—500 ft. of 
%-in. EPDM tubing—is the ultimate 
heat sink for the heat pump. It is be- 
yond the foundation of the house but 
within the 45-deg. insulation skirt (so 
installed to channel more geothermal 
heat to the crawl space). The system 
is automatically controlled with valves, 
temperature sensors, and aquastats. 


she remembers. One, which she de- 
signed and helped build, was a direct- 
gain, passive-solar house with a large 
bank of south windows. ^I learned all 
the things that can make direct gain 
a bad idea," says Arace. "We had a 
stainless-steel sink with drainboards. 
You almost needed sunglasses to go 
in the kitchen.” The house also over- 
heated: “We had to close the drapes 
to eat Christmas dinner" And when 
the sun wasn't shining, it lost heat just 
as fast—through the glass and through 
the barely insulated block walls. “I 
didn’t know much about insulation 
then, Nobody did.” It was 1956. 

When she had recovered sufficiently 
from the accident—and had convinced 
her husband that her theories were 
sound—Arace began in earnest the re- 
search for her test house. The list of 
people she consulted reads like a Who's 
Who of energy conservation. When she 
heard about a house that she thought 
could teach her something, she'd go 
have a look. "She was like a bee that 
visited every flower in town," says 
Andy Kabasakalian, the solar special- 
ist she later hired. “Апа she gathered 
a lot of pollen.” The end product, though 
an amalgam of many people's ideas, 
adds up to an Arace original. 


Ground-loop heat pump 


The most original aspect is the heat- 
ing, cooling, and water-heating system. 
Arace's collaborators were Kabasa- 
kalian, of Sunrunner Industries (Og- 
densburg, N.J.), and Dave Emeigh of 
Conserv-O-Mation (Landing, N.J.). Ka- 
basakalian helped design the solar col- 
lector and built the ground-loop, ethyl- 
ene propylene diene monomer (EPDM) 
tubing system for heat storage and 
retrieval. Emeigh modified a York wa- 
ter-to-air heat pump to work with the 
other elements. *Mary told me what 
she wanted, and I put it all together." 


Water from the heat pump (in sum- 
mer, when it's used as an air condi- 
tioner) and from the solar collector 
flows through the EPDM tubes, where 
it loses heat to the surrounding damp 
earth. The tubes are laid in three in- 
dependent but integrated stages. The 
first, the insulated, watertight Hot 
Box (see diagram), is an earth-filled 
heat exchanger where the domestic 
hot water is preheated. By how much, 
only testing will tell. But one hot sum- 
mer day Arace reported getting 100- 
degree-F water at the tap—straight 
from the Hot Box. 

The second stage of the ground-loop 
system is designed for annual heat 
storage. Both the solar collector and 
heat pump (in summer) can store heat 
there. In winter, when the heat pump 
reverses to heat the house, it uses the 
warmed earth as a heat source. ^With 


a straight ground-loop heat pump you 
rely solely on earth temperatures ris- 
ing," Kabasakalian points out. “Неге 
we're boosting the earth temperature 
by storing heat" Under worst-case 
conditions with no heat stored and the 
temperature of the water in the ground 
loop at 45 degrees F, the heat pump 
will have the same efficiency as stan- 
dard ground-loop heat pumps (PS, 
Oct.]. "To put that in numbers," says 
Emeigh, "its coefficient of performance 
[COP] will be 3.1," meaning that more 
than three times as much energy comes 
out (as heat) as goes in (as electricity). 
But if enough heat can be stored in 
the soil to raise the water tempera- 
ture to 65, which is likely at least 
early in the heating season, the COP 
will go up to four, according to Emeigh. 

The third stage of the ground-loop 
system was added in case the earth 
in the other areas got too warm. 
Emeigh wanted to be sure that the 
heat pump had a cool place to dump 
heat all summer. 

Finally, they installed a heavily 
insulated, 315-gallon water tank, 
which can be used to store solar heat. 
A photovoltaic array soon will be 
added to supply the energy to pump 
the heating and cooling water. 


The passive house 


The house is square, for maximum 
thermal efficiency. It sits on a lovely 
three-acre plot within Hidden Valley, 
a private ski area. The Araces are part 
owners of the resort, and the parcel 
of land came with the deal. 

You enter the house on the west 
side, where an entry foyer leads up to 
the sunspace or down to the atrium. 
From the sunspace you enter the liv- 
ing room through glass doors. All the 
glass and the 12-foot ceiling make the 
room feel spacious, though it is not 
large. The open-plan kitchen is to your 
left. Arace designed it for both work- 
ing and energy efficiency. “1 learned 
last winter how well the house holds 
heat," she told me, “зо I was con- 
cerned about overheating in summer" 
Consequently, she eliminated most 
sources of internal heat gain. In sum- 
mer, she'll cook with an induction cook 
top [PS, Feb. '81] and a microwave 
oven. She'll turn on only fluorescent 
lights in the kitchen. In winter, she'll 
also use a convection oven and incan- 
descent kitchen lights. The house has 
no storage water heater. Point-of-use 
heaters at each tap [PS, Feb. '82] 
will bring the water up to temperature 
after it's been preheated in the Hot 
Box. The refrigerator is vented: to the 
master suite behind it in winter and 
outside in summer. The refrigerator 
vent joins with the vents from the 
clothes dryer and bathrooms to exit 


through one roof penetration. Such at- 
tention to detail is an Arace hallmark. 
On the building permit that was posted 
at the site she paraphrased Mies van 
der Rohe: "Tradesmen remember, God 
is in the details." 

A circular stair leads from the 
kitchen to the lower level. It is a hot 
summer day, and as we descend, the 
temperature gets noticeably cooler. 
“Down here it stays at 68," Arace told 
me. "Last winter during construction 
it would get into the 60s in the day- 
time, then drop to 52 at night." 

The lower level could be a separate 
apartment. There's a good-size recre- 
ation room, two small bedrooms, a 
bath, and a laundry room. Directly 
under the sunspace is the atrium. The 
floor between is a metal grid so that 
light and solar heat penetrate to the 
atrium and rooms beyond. At night, 
even when it's zero outside, moderat- 
ing earth heat rises into the sunspace 
to keep temperatures there above freez- 
ing. In summer, the atrium stays com- 
fortable even when it's hot above. 

In the northeast corner of the lower 
level is a small room with a data log- 
ger. As we walk in, it begins grinding 
out numbers on paper tape, record- 
ing the readings of 40 temperature 
sensors: 12 are buried in the heat- 
storage area below the house; others 
are in the walls and in the sunspace 
at high, medium, and low points; more 
are in the roof and outside. The team 
set up the monitoring system in con- 
sultation with Vitro Laboratories, 
which handled the Department of En- 
ergy's National Solar Data Network 
[PS, Aug. '82]. Thus, the data they col- 
lect will be comparable with data col- 
lected in more than 100 solar buildings 
monitored in that program. 

After they've collected enough data, 
the team will analyze it. "The data 
logger can communicate with a com- 
puter," Kabasakalian says, “зо we can 
juggle the options. With the right pro- 
gramming we can see what is most 
valuable under what circumstances— 
and most cost effective." 

Not that Arace thinks her test house 
will prove that earth-sheltering or 
super-insulation or any other single 
approach is best. "It seems to me 
that the advocates of all these are 
sooner or later going to agree that a 
combination is the best way" she 
says. Based on what she has learned, 
Arace designed a basic-concept house 
plan (available through Solar Thermal 
Systems, Box 25, Towaco, N.J. 07082), 
which she will modify and update as 
the experimental house yields test 
results. “Аз a contribution to human 
advancement, I know this is just a 
little spit in the ocean," says Arace. 
“But it's my spit." 05 
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ast March on television, 
President Reagan 
displayed pictures of 

a military buildup in 
Soviet-backed countries in 
the Caribbean and Central 


Spy photos 


from 


America. Though very 
detailed, the spy-plane 
photos were poorer than 
those the U.S. was capable 
of—a capability kept se- 
cret for security reasons. 


space 


Advances in technology 
have given spy craft pow- 
erful eyes. Though infor- 
mation is closely guarded, 
much can be learned about 
satellite operations. 


By JIM SCHEFTER 


The US. satellite, code-named White Cloud, crossed the 
Alabama coast southeastward toward the Caribbean. Trail- 
ing like obedient puppies, three small sub-satellites fol- 
lowed at the ends of 10-mile-long tethers. 

The spacecraft were equipped with sensitive radars and 
eavesdropping radio receivers. Their sole mission: surveil- 
lance. Now, as the space spies looked down from their 
600-mile altitude, they plotted the movement of ships back 
and forth across the water below. From the data they 
gathered, one conclusion was inescapable: Soviet cargo 
vessels, often staging out of Cuban ports, were increasing 
their runs west toward Grenada and Central America. 

A concerned President Reagan agreed to a bold move to 
make public the growing Soviet activity just beyond our 
southern doorstep. He ordered a high-flying SR-71 Black- 
bird reconnaissance aircraft to bring back photographic 
evidence that he could release to the world. 

A few days later, in late March, the President stepped 
before television cameras to display a few of the photos. 
The pictures were carefully chosen from among the worst 
available. “We'd never release our best photos,” an Air 
Force officer said later. "That would let people know how 
good we are.” 

Even so, the photos showed a modern electronic intelli- 
gence facility in Cuba, complete with a satellite ground 
station for direct communications with Moscow; Russian- 
built MiG-21 and MiG-23 aircraft at a Cuban military 
airfield; a new 10,000-foot runway with massive fuel- 
storage facilities on the island of Grenada; and Russian 
cargo ships in a Nicaragua harbor. 

Like John Kennedy's release of photos showing Soviet 
missiles in Cuba 21 years before, Reagan's message was 
clear: Russian influence in the Caribbean was spreading. 


Peeking under the veil 


Whether or not the message provoked the reaction 
Reagan wanted, it briefly lifted the tight veil of secrecy 
that surrounded US. technological advances in aerial and 
space surveillance. Just how far have we come in the last 
two decades? 

To find out, PS editors sent me into the misty world of 
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the intelligence community with questions. We knew that 
getting answers wouldn't be easy. No one will discuss 
activities, capabilities, or results for the record. Yet a 
wealth of information is available in background briefings, 
technical papers, and interviews with people whose work 
puts them into close contact with the data returned from 
spy planes and satellites. In most cases, experts agreed to 
talk only under the condition that they not be identified 
in print. But some were less rigid. 

"The fact that we conduct overhead surveillance is no 
secret," said Eugene Iwanciw, an analyst for the Senate 
Intelligence Committee. "The whole field comes under the 
heading of National Technical Means of Collection." That's 
bureaucratese for the full range of land, sea, air, and space 
surveillance. Each is important. But in the past two de- 
cades the most dramatic advances have come in space. 
Without satellites, the U.S. intelligence services would be 
virtually blind. 

"Satellites go where aircraft can't," Iwanciw told me. 
That includes most of the world. And because satellite 
reconnaissance is so good, the use of aircraft is declining. 
The fabled U-2 spy plane gave way more than a decade 
ago to the SR-71, which flies above 100,000 feet at top 
speeds of more than 2,200 mph. Now even that plane takes 
to the sky only to photograph specific targets in accessible 
regions. 

"The SR-71 has become far less sensitive in the past 
few years," Iwanciw said. The important spying is done 
by satellites, and airborne photo reconnaissance is virtu- 
ally becoming an obsolete art. At least seven major pro- 
grams give the US. its eyes and ears in space: 

* Close Look, a high-resolution photographic satellite 
launched only when needed. 

* Big Bird, a massive satellite for routine medium- 
resolution photography and electronic eavesdropping. 

* KH-11, another large satellite used for full-time 
surveillance, whose digital images are relayed to two 
ground stations. 

* KH-9, an improved version of the KH-11 with higher- 
resolution imagery, to be first launched in 1984. 

* Defense Support Program, a set of three satellites in 
geostationary Earth orbit to monitor missile and space 
launches. 
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uses 300 million pixels (picture elements) to attain resolution 
of 30 meters (98 ft.). An older instrument, using 32 
pixels, had resolution of only 80 meters (263 ft.). 


D.C., the President and his advisers debated about how 
best to support the British without forever alienating 

Argentina 
Based on Lockheed's Agena D upper stage, with a re- 
startable engine and plenty of fuel for orbital maneuvering, 
Close Look can drop briefly to perigees as low as 70 miles. 
From there, its i pectral camera, built 
can reportedly pho- 
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resolution is partly the result of a recent development 
called adaptive optics, which removes image distortions 
caused by the atmosphere. How adaptive optics works is a 
closely guarded secret. Close Look carries at least two re- 
entry pods, which are ejected toward Earth with canis- 
ters of exposed film and are snagged by their parachutes 
from modified Air Force C-130s based in Hawaii. But Close 
Looks are in short supply; no more than three or four 
remain in storage, to be used in grave crises. 

Would such high-quality photographs have helped the 
British? The decision from the White House was to save 
the Close Looks. The British needed to know the deploy- 
ment of Argentine troops and ships. That kind of detail 
could come from one of the two KH-11s already in orbit. 

Little is known about the KH-11. It is not based on the 
Agena but maneuvers easily in space. Its 130-mile peri- 
gee can be adjusted to bring global hot spots into better 
view, and its cameras are similar to Landsat [PS, Dec. 
'82] instruments, but better. The KH-11 records a ground 
scene on tape, then replays digital values, one picture ele- 
ment at a time, to a ground station in Pine Gap, Australia, 
or Buckly Field, Colo. 

At its low point in orbit, the KH-11’s television-like cam- 
era sees objects as small as six feet wide. A major factor 
in getting such fine resolution is folded optics, essentially 
a series of high-quality mirrors that extend the camera's 
focal length by bouncing incoming light back and forth 
inside the camera before it finally registers against the 
video sensors. The rendering of detail improves, of course, 
with longer focal lengths. 

Moving a KH-11 into the best position for twice-a-day 
Falkland viewing, the U.S. Air Force soon had a bleacher- 
seat view of the short war. The British presumably shared 
in the surveillance. 

In each space-spy program, military technology goes far 
beyond anything available to NASA or other civilian 
agencies. And in each program, security is so tight that 
much of what I learned came from background briefings, 
from noting which questions contacts refused to answer, 
and from piecing together facts from many sources. 

The security lid was far looser 20 years ago. Today, the 
Pentagon refuses even to make available photo interpret- 
ers who might discuss what they found in the pictures 
that Reagan released. 

*We just can't talk about specifics," said a Pentagon 
spokesman. “We can't even tell you where the most criti- 
cal work is being done." 

But the Pentagon provided numerous hints about tech- 
nical journals, papers, and other sources of information, 
including the Defense Mapping Agency (ОМА), where I 
saw sophisticated and computerized equipment used to pro- 
duce finely detailed military maps. Today, many of the 
maps exist only as digitized data inside a computer. 

In a secure facility on the Potomac River in Washington, 
D.C., the mapping agency analyzes and refines data for 
its customers—mostly the military. Here I saw unclassified 
segments of its work. 

"Sixty percent of the data we receive is digitized," car- 
tographer Charlie Ritch told me. *We see photographs less 
and less.” 

“What’s the source of your data?” I asked. “What kind 
of satellite gives you the best information?” 

“We don’t talk about sources,” Ritch said. “I can only 
show you samples of how we use the data.” 

One sample was UNAMACE—Universal Automated 
Map Compilation Equipment. It can use either aerial pho- 


tography or satellite data to produce three-dimensional 
terrain images on large, color “reference screens,” or highly 
accurate terrain-elevation maps for field use. 

The process is fully computerized. A technician sand- 
wiches overlapping pairs of surveillance photos (there is a 
60-percent terrain overlap between successive pictures) be- 
tween glass in a blue-covered staging table resembling a 
large coffin. Inside the table’s curved lid, intense lights 
shine through a small hole, sending a tiny, brilliant dot 
onto the photos. 

A sensitive photoelectric eye reads the light level pass- 
ing through the photos, sampling the intensity at each 
corner of a М-їпсһ square. The data flow to a large blue- 
and-white computer-connected console that assigns an el- 
evation value to each square. 

“We need to know the aircraft [or spacecraft] elevation 
above the ground and the starting longitude and latitude,” 
Ritch said. The information is recorded on each frame as 
the photo is taken. Other data fed into the computer in- 
clude the location of known points on the ground, camera 
angle, and a distortion factor for the film used. 
Digitized cartography 

The photos are sharp and clear, despite the high speed 
of an SR-71 or a spacecraft. Image-compensation techniques 
built into the cameras eliminate blurring. In the SR-71, 
the film moves across the open focal plane to cancel rela- 
tive motions. In spacecraft traveling at 17,500 mph, the 
problem is more severe, so the entire vehicle also pitches 
smoothly against the line of flight. 

The UNAMACE system makes quick work of a photo 
set. “The system samples a point every 18 milliseconds, 
records a point position every 100 meters [328 feet], and 
stores the data,” Ritch said. “The final product is a digi- 
tized cartographic data base on tape, with elevation every 
100 meters. It’s compiled into one-degree squares (about 
60 square miles). From that tape we can extract the digi- 
tal data to do any type of map or plot needed.” 

The data base is indeed versatile. To demonstrate, a 
DMA analyst called up a graphic three-dimensional view 
of a Hawaii coastline. On her screen, the computer drew 
an amazingly detailed scene. I saw coastal mountains and 
valleys in full perspective, with clearly defined ridges, 
slopes, and canyons. 

Working with a small joy stick and keyboard, she zoomed 
in on specific areas, scanned the terrain, and even moved 
the scene around to let me see initially hidden features. 
At any point, a simple command could activate a plotter 
to create a precise paper map. 

Other products obtainable from the stored information 
include radar “operational data bases” for both the Per- 


from space" 


Department of Defense photos shown here are part of the 
batch shown on TV by President Reagan in an effort to 
demonstrate a military buildup in Soviet-influenced parts 
of Central America and the Caribbean. The photos were 
taken by an SR-71 Blackbird after original reconnaissance 
by a White Cloud satellite. At left, an airfield is under con- 
struction at Port Salines, Grenada. Below, Russian-made 
planes are spotted in western Cuba. At right, Soviet equip- 
ment appears at Sandino Airfield, Nicaragua. 


shing and Cruise missiles. Each uses an on-board com- 
puter and radar to reach its target. The Cruise-missile 
computer stores terrain-elevation data along its entire path. 
The computer compares periodic radar readings with its 
Stored data, then makes navigational adjustments. 

Though it follows the terrain, the missile needs more 
information than ground elevation. Data supplied by DMA 
include the height of trees and location and height of man- 
made obstructions such as buildings or radio towers. With 
many potential targets being deep inside Russia, how does 
DMA get its data? 

*We can't say anything about that," one analyst told 
me. But the obvious conclusion is that they come from 
satellites. 

I asked whether DMA used digital data from NASA's 
sophisticated Landsat-4. “No,” Ritch answered. “Landsat’s 
resolution [about 100 feet] isn't nearly good enough for 
our requirements." 


Satellite to the rescue 


It was April 12, 1981, and the space shuttle Columbia 
could have been in trouble. Astronauts John Young and 
Bob Crippen, on Columbia's first flight, reported some ther- 
mal tiles missing near the tail. Worried NASA officials in 
Houston wondered whether more tiles had fallen off 
Columbia's belly. If so, reentry could be threatened. 

At its space command center in Colorado Springs, the 
Air Force ran computer projections, then offered to help. 
One day later, an amazing event occurred in space, 169 
miles above northern Missouri. 

A KH-11 spy satellite, in orbit since 1978, intercepted 
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Columbia's flight path, passing just 27 miles above and 
slightly behind the shuttle. Columbia's belly pointed to 
the sun for perfect lighting. 

At that close range, in the vacuum of space and with 
no atmospheric distortion, KH-11’s digital-imaging sys- 
tem could see objects eight inches across. Most shuttle 
tiles were larger than that. Using image motion compen- 
sation both by maneuvering the KH-11 and traversing its 
optics, the Air Force damped out most of the 3.7-degree 
angular velocity between the two craft. In a single 10- 
second window, KH-11 took Columbia's picture. 

Neither NASA nor the Air Force officially acknowledge 
that the photo was taken—only that Air Force assistance 
helped relieve worries about Columbia's thermal tiles. Not 
all surveillance, it seems, has to be directed at potential 
enemies. 


Keeping craft together 


Military technology surpasses NASA in three primary 
areas: imaging, tethered satellites, and in-orbit storage. 
"The safest and cheapest place to store spare spacecraft is 
in orbit," an officer from Andrews AFB told me. Thus, 
four Rhyolite craft built by TRW reside today at geosta- 
tionary altitudes, two over the Horn of Africa and two 
south of India. One of each pair waits for duty. The other 
two monitor launches from all Russian missile test facili- 
ties, recording Russian telemetry and relaying it to ground 
stations. 

Experiments with tethered satellites began in the Gem- 
ini program, when astronaut Buzz Aldrin attached a tether 
to an Agena target vehicle. After Gemini backed away, 
the two craft orbited Earth for hours in stable formation 
flight. 

"Some electronic or radar surveillance requires sub- 
satellites," an Air Force officer told me. "But without 
tethers, they'd drift away and be useless." 

The drift occurs because of the immutable laws of or- 
bital mechanics. Objects orbiting at different altitudes, 
even a difference of a few feet, move at slightly different 
relative speeds. And the orbits of objects with different 
masses decay at different rates. 

White Cloud satellites deploy three sub-satellites on 10- 
mile-long tethers. Each carries radar to scan the oceans 
below. By combining radar sightings taken simultaneous- 
ly from separate points, U.S. analysts can quickly plot 
the speed and course of ships below. 

At least two sub-satellites trail behind Big Bird craft, 
monitoring radio and radar transmissions below. With 
tether systems proved in space, NASA plans to use the 
technology again. NASA is working with Italy on a proj- 
ect to drag a small satellite through Earth's upper atmo- 
sphere at the end of a 60-mile tether. This joint venture 
could occur in 1985. 

Camera-carrying spy satellites are launched from Van- 

[Continued оп page 186 | 
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3-D optical blender 


small box. A plastic lens. Not much two images into one 3-D picture. The re- 
to look at—but there's lots to see if sult could be a new look at everything 
you look inside. This device blends from video games to satellite images. 


By ED EDELSON 


"Come watch a three-dimensional 
movie," said Elliot Rudell. In a mo- 
ment, I was seeing a 3-D film of a lit- 
tle boy trotting around a paddock 
track on a pony. But I wasn't wearing 
cumbersome 3-D eyeglasses or look- 
ing through an expensive apparatus 
attached to a special camera. What 
Rudell was showing me was a poten- 
tial revolution: inexpensive three- 
dimensional video. 

The movie was made with an ordi- 
nary home camera and a commercially 
available split-image attachment. To 
get the 3-D effect, I looked through 
an open, boxlike frame in which a sim- 
ple plastic lens was mounted on a 
slant. Scattered around the room were 
models of similar devices for still 
photos—some so inexpensive that they 
could be given away in breakfast- 
cereal boxes. 

Lots of industry people have visited 
the offices of the Bright & Morning 
Star Co. in Lawndale, Calif., to get 
the same demonstration that Rudell 
was giving me. There is corporate in- 
terest because inexpensive 3-D could 
coax fascinating new information out 
of such things as computer graphics, 
satellite images of Earth, medical 
X-rays, and even arcade video games. 
There have been no bites yet, but ex- 
ecutives are taking a good, long look. 
Too simple? 

One problem that Rudell's company 
faces is that the world isn't ready for 
such a simple, low-cost 3-D system. 
Even the U.S. Patent and Trademark 
Office did not accept the patent claim 
when it was first filed. 

"They said it wouldn't work," Rudell 
explained. “I argued with them by 
mail, but they wouldn't believe me. 
Then, three or four years later, when 
I was on the East Coast, I went to 
Washington and showed it to them. 
They conceded that it worked, and we 
got the patent." 

When you see the device, you can 
understand why the patent-office peo- 
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Demonstration box at right is only four 
in. square, but Rudell (opposite page) 
has sizes for all uses. Each box con- 
tains a Fresnel lens (drawing above) to 
deflect the right eye’s vision at a right 
angle to one photograph. The left eye’s 
line of sight passes through the lens to 
the second rear-mounted photo. The 
brain puts the two images together. 


ple were skeptical. The heart of the 
system is a sheet of clear plastic with 
sawtooth Fresnel lenses mounted on 
each side (see drawing). To get the 3-D 
image, you take two stereo pictures 
and mount them at right angles, with 
the plastic sheet bisecting the angle. 


Now comes the part that makes the 
idea patentable. Because our eyes are 
a few inches apart, their lines of sight 
are slightly different. One of the Fres- 
nel lenses reflects the right eye's line 
of sight at a right angle to just one of 
the mounted pictures. The other lens 
lets the left eye's line of sight go 
through, with only a slight refraction, 
to the second picture. 

When your brain gets the separate 
images from the eyes, it puts them to- 
gether into a three-dimensional pic- 
ture. Result: length, width, and depth 
from a flat image. 

The system sounds simple, but it 


took years to develop. Rudell, a toy 
designer, worked on it with David 
Scheiman, a physician who became 
interested in 3-D imaging as an 
emergency-room doctor in Long Beach, 
Calif., who wished for three-dimen- 
sional X-ray images. 

The system has its flaws, however. 
To start with, Rudell said, no artificial 
3-D image can equal the real thing, 
which is mostly psychological. 

"Because the eyes are so close to- 
gether, we really don't get three- 
dimensional views of anything more 
than 20 feet away," Rudell pointed out. 
“Our brain tricks us into thinking we 
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do. Any photographed image lacks 
real-life quality and will seem a bit 
unsatisfactory.” 

Rudell’s and Scheiman’s system has 
one practical drawback. You get the 
3-D image only from a specific angle, 
which means that only one person at 
a time can look. For such applications 
as 3-D television and arcade games, 
manufacturers would like a system 
that many people can view at once. 
For home use, the system’s value is 
also limited by the need for two tele- 
vision sets mounted at right angles, 
plus the fact that TV stations would 
have to transmit two video images. 

Rudell has at least a partial answer 
to the video-game problem. He mounts 
a conventional magnifying lens on two 
sides of the viewing box. That not only 
improves the 3-D image by slightly 
changing the lines of sight, but it also 
lets two viewers, one on either side of 
the box, get mirror-image 3-D views 
of the same scene. “It’s a natural for 
arcade games that have two players 
competing,” he says. 


Industry reaction 


“We've shown it to many people, all 
of whom are impressed,” said Mark 
Gordon, who works with computer- 
assisted-design and entertainment 
companies in Cambridge, Mass. “But 
nobody is quite ready to make the leap 
into 3-D with both feet.” 

“There is some clinical interest in 
it,” said Joe Marion, manager of prod- 
uct planning for General Electric’s 
medical-systems operations, “particu- 
larly in getting a 3-D view of a plane 
projection such as a chest X-ray. But 
there are some questions to be an- 
swered. Is the quality of what you see 
acceptable for medical use? What is 
the clinical benefit of 3-D viewing?” 

An executive of one computer- 
graphics company called the system 
"intriguing" and added that the ad- 
vantages of a 3-D presentation of com- 
puter graphics are self-evident. If it 
works as advertised, he said, the new 
system could outdo even the best 
computer-generated 3-D displays. But 
his company is still trying to make 
up its mind about the system, so he 
asked that his name not be used. 

It's the sheer simplicity of the sys- 
tem that Rudell says will win buyers 
in the end. Some of the pictures he 
showed me were made with an image- 
splitter camera attachment that Pen- 
tax has been selling for years for a 
conventional stereoscopic 3-D system. 

"The real volume is going to be in 
consumer products," one executive 
predicted. “If I were Kodak or Pola- 
roid or Atari or Hallmark, I would 
look at this thing and see tremen- 
dous potential.” Hs 


Hand-size, but here at last: 


flat-screen color TV 


ocket-size TV sets us- 

ing a flat screen and 

liquid-crystaldisplays 
are already in the stores. 
But they have mono- 
chrome (single-color) dis- 
plays. Now, breakthroughs 
by a team of Seiko engi- 
neers in liquid-crystal 
chemistry and transistor 
design are finally going to 


bring flat-screen color TV 
to the marketplace. The 
Japanese engineers have 
created new fast-response 
liquid crystals and thin- 
film transistors that over- 
come the major problems 
of LCD color TV. The Seiko 
Pocket Color TV should 
be on the market in about 
six months. A PS editor 


visited Seiko's research 
and development head- 
quarters in Suwa, Japan. 
He found picture quality 
highly satisfactory. Al- 
though the colors were not 
as crisp as the very best 
produced by cathode-ray 
tubes, they were bright in 
daylight, and resolution 
was sharp and clear. 


By HERBERT SHULDINER 


Suwa, JAPAN 
The image was clear and the colors were bright as I watched 
a baseball game on the tiny screen of a TV set small enough 
to slip into my jacket pocket. But the fact that the athletes 
were Japanese wasn't the only thing different about this 
TV picture. I was viewing the world's first flat-screen liquid- 
crystal color television announced for sale. 

LCDs aren't new, of course. Many of us have calculators 
or watches with the displays. And black-and-white LCD 
TV sets are already on the market, including a tiny wrist- 
watch TV [PS, April]. So why all the excitement about this 
new system? And why have a handful of Japanese compa- 
nies, including Hitachi, Matsushita (Panasonic), Seiko, and 
Toshiba been in a race to be first to market this type of 
TV? Each one of the companies has demonstrated proto- 
types at electronics trade shows. In addition, Mitsubishi 
has exhibited a large-screen LCD color TV designed for 
industrial displays. Now Seiko has announced plans to 
market the first consumer LCD color TV. It will be on the 
market in about six months. 

The Seiko TV is a prodigious engineering achievement. 
A color LCD TV is much more difficult to make than a 
black-and-white one. The Seiko Pocket Color TV required 
the use ofa new type of liquid crystal, which responds twice 
as fast as conventional LCs, and virtually invisible thin- 
film field-effect transistors. The use of thin-film transis- 
tors had been limited to exotic flat-screen displays made 
for the military. 

I visited the Seiko research and development center in 
Suwa to preview the new color-TV system. I also interviewed 
the three engineers who headed a 20-man research team 
that developed the system over a period of approximately 
five years. 

“The principle is very simple,” Toshiaki Saito, director 
of Seiko’s research and development division, told me as 
he held the 1.1-pound TV set in his hand. “The system is 
much the same as that used in an LCD watch,” he continued. 
“Liquid crystals are sandwiched between two panels of glass. 
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When the LC spots are excited by a voltage, the spots turn 
black, just as they do in an electronic watch." 

But there are significant differences between a watch 
and the color-TV set, Saito says. Besides the new LCs and 
thin-film transistors, a color filter is used to create an en- 
tire spectrum of hues for the TV image. 


Twisted crystals 


The new liquid crystals used in the Pocket TV resulted, 
Saito says, from organic-chemistry research carried on by 
Seiko. But he refused to specify how they differ chemically. 
“We use twisted-nematic-mode LCs [see drawing on last 
page of article] because they have high contrast and low 
power consumption, and they respond in less than half the 
time of conventional LCs—less than 50 milliseconds com- 
pared with about 100 milliseconds.” The rodlike, twisted- 
nematic-mode LCs are used in virtually all calculator and 
electronic watch displays made today. 

Shinji Morozumi, manager of Seiko's research and devel- 
opment department, explained why LC response speed is 
critical in a TV set: “When you see a baseball game on a 
screen made of conventional liquid crystals, the image flows. 
A thrown or batted ball looks like a comet.” There was no 
indication of this, however, as I watched the videotaped 
ball game on the Pocket TV screen. I could see the ball 
clearly, and when players ran they could be seen distinctly, 
without any blurring. To make sure this wasn't due to the 
fact that I was watching a specially selected tape, I asked 
Morozumi to tune in a real-time broadcast. He immedi- 
ately disconnected the VCR cable and extended the set’s 
telescoping antenna. He handed me the little TV, and I 
tuned in a Japanese soap opera. The colors were still bright, 
and moving images remained stable. There was no blurring 
whatever. 

The LCs in the Seiko Pocket TV are encased in a 43.2-mm- 
by-34.2-mm (1.7-by-1.3-in.) glass-sandwich panel (see illus- 
tration on opposite page), which is divided into 57,600 pixels, 
or picture elements. Driving each pixel, Morozumi explains, 
is a matching thin-film transistor. The transistors, made 
in a Seiko integrated-circuit plant near here, are virtually 
invisible, as I found when I examined a screen panel not 


Heart of Seiko's new Pocket Color TV is the panel 
shown above. It's a sandwich encasing liquid crys- 
tals and a vast array of thin-film— virtually invisible 
—transistors. Liquid crystals form 57,600 matching 
pixels, or picture elements. Combinations of primary 
red, blue, and green elements form different colors. 
The exploded drawing at right shows how the green 
color on the screen is created. Varying voltages can 
change pixels from black to transparent. Black 
pixels (red and blue in diagram) block light; trans- 
parent ones allow light to pass and hit color filter. 
When the voltage is off, the green pixels are trans- 
parent; they allow light to pass and strike green 
elements on color filter. The result is green color 
on the screen. By turning voltage on and off in var- 
ious combinations of primary colors, the overall 
color picture on screen is obtained. 


enclosed in a case. The transistors are made on a layer of 
polycrystalline silicon only about 3,000 angstroms (0.3 


micron) thick. 


*We made the transistors of polycrystalline silicon," 
Morozumi said, “because conventional thin-film transis- 
tors made of cadmium selenide or amorphous silicon do 
not have sufficient stability, reproducibility, or reliability.” 

Continued 
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Tiny Seiko TV is slightly more than one in. thick. Measure- 
ments of the prototype are 6.3 by 3.15 by 1.1 in. It weighs 
17.6 oz. Playing time is four hours on four AA alkalines. 


How ICs are used to make a TV picture 
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New fast-response, twisted-nematic liquid crystals are sand- 
wiched between glass light polarizers in the color-TV panel 
and activated by adjacent thin-film transistors. When an in- 
dividual pixel is off, with no voltage applied (left), light 
passing through the first polarizer is twisted 90 degrees by 
the liquid-crystal material. This enables the light to pass 
through the second polarizer (which is oriented at right 
angles to the first) and to strike a color filter. When voltage 
is applied to the LC cell (right), the rodlike molecules are 
aligned. As a result, light passing through the first polarizer 
is no longer twisted 90 degrees and is blocked by the second 
polarizer layer. LCs in watches work in much the same way. 
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Additionally, polycrystalline silicon transistors have high 
contrast. “A conventional LCD does not have sufficient 
contrast,” Morozumi said. 

Overall, the picture on Seiko’s tiny screen is adequate 
once you get used to squinting at such a small image. Close- 
ups, as in soap operas, are easier to view than distant shots. 
The colors, though not as bright and crisp as those on a 
conventional cathode-ray tube, are more than adequate. 
The reds seemed especially good. 

Compared with the Sony Watchman [PS, Nov. '82], the 
Pocket TV's picture is more pleasing because of the color. 
Resolution appears to be about the same, even though the 
Watchman is a flattened CRT and not an LCD. Seiko claims 
the resolution of its Pocket TV is about 200 horizontal lines 
(seven lines per millimeter). 

The Pocket TV picture is more easily viewed than that 
of the wristwatch TV that Seiko also makes. I haven't had 
an opportunity to view either the Casio LCD black-and- 
white TV that went on sale recently or the EXP Research 
shirt-pocket LCD TV [“What’s New in Electronics," PS, 
Aug.| scheduled to go on sale shortly. 

The Casio LCD screen is slightly larger than that of the 
Seiko Pocket Color TV— 2.75 inches versus 2.13. Screen 
size of the EXP model is only 1.5 inches. The Casio unit 
has a backlight п ade of electroluminescent materials in- 
stead of the fluorescent tube used in the Seiko. The backlight 
is needed to provide uniform illumination during the day 
and for night viewing. Liquid crystals merely reflect light, 
and when the viewing area is dark the display cannot be 
seen without a backlight. 


Plummeting prices 


Sony started the pocket TV era with its Watchman, just 
as it launched the tiny-portable-stereo era with the Walk- 
man. The Watchman is certain to get considerable competi- 
tion from the Casio model, which is bound to drive prices 
down. The Watchman lists at $350; Casio has announced a 
price of $299 for the TV-10. EXP Research will price its 
unit at $275. The Seiko TV wristwatch sells for $495. 

Seiko's Saito says the Pocket Color TV will be priced at 
between $400 and $500 when it goes on sale in mid-1984. 
Who will buy that kind of device for that kind of money? 
“We expect it to be a popular gift item," Saito said. 

Many industry observers believe, however, that LCD TVs 
represent more than just another fad potential. There's con- 
siderable speculation about whether these small models 
could eventually lead to an enlarged flat-screen television 
you could hang on the wall. I asked Saito whether Seiko 
plans to build a new generation of LCD hang-on-the-wall 
televisions. 

"Right now, we could build a five- or six-inch flat-screen 
TV." he told me. But he admits that the company hasn't yet 
done so. The reason? “It would be extremely expensive to 
do and would not be competitive with other types of TV," 
he explained. What about eventually building a large-size 
flat-screen TV with pocket-TV technology? *We could build 
a 12-inch screen for alphanumeric display at this time," 
Saito said. “You don't need the response speed for an alpha- 
numeric display. But it is quite difficult to achieve a hang- 
on-the wall television using this kind of technology" As he 
thought more about it, Saito admitted: “It would be almost 
impossible to fabricate thin-film transistors on such a large 
area. Projection TV is an easier way to achieve a hang-on- 
the-wall TV.” 

At the same time, however, Saito told me: “We have yet 
another way to achieve the large screen area. It uses an 
altogether different technology, but I can't tell you about it 
now,” he said teasingly. “Perhaps it will take five years—or 
even more—to achieve this large-area television.” us 
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Visible wind 


coustic sounders coupled to a com- 
puter make visible the speed and 
direction of wind over airport 
runways and power-plant smokestacks. 


By DANIEL RUBY 


In the past, you just wet your finger 
and raised it to the wind. Then came 
windsocks, anemometers, and the like. 
Now you can get precise digital read- 
ings of wind conditions with the 
Doppler Acoustic Sounder from Aero- 


Vironment Inc., the same Pasadena, 
Calif., company that built the Gossa- 
mer Condor and Solar Challenger ex- 
perimental aircraft. 

The device uses two or three anten- 
nas to transmit pulses of sound, which 
are reflected back to the antennas as 
they encounter turbulence in the air. 


The frequency of the echo shifts with 
the speed and direction of the wind, 
which are calculated by a computer 
and displayed on a video screen. 

To make the wind visible, numeri- 
cal data are converted into colors. Blues 
and greens are low numbers; oranges 
and reds are high ones. The display 
shows change in wind direction (top) 
and wind speed (below) over time and 
through an altitude range of 60 to 600 
meters (197 to 1,970 ft.). In the dis- 
play pictured, the sharp division at 
one o'clock marks the passage of a cold 
front. 

There are many potential uses for 
the system, but so far it has been used 
chiefly at factories to monitor the dis- 
persal of pollutants and at airports to 
test wake turbulence and wind shear. 
Try using your pinkie for that. 


new generation of computerized 
image-manipulating devices can 
change colors in a photograph; 
move objects around in pictures; en- 
large, reduce, rotate, or selectively dis- 
tort images; and create any kind of 
lettering or abstract form—anything a 
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graphics designer can think of. The im- 
ages thus created and stored in digital 
form can be converted directly into 
printing plates. Such machines are al- 
ready freeing designers to create—faster 
and less expensively—everything from 
record-album covers to trademarks. 


picture machine 


By ERIK H. ARCTANDER 


In the New York offices of Time, I 
watched magazine pages being created 
with dazzling speed on a high-resolu- 
tion video monitor. Betty Otto sat at 
the console of a Scitex Vista, a compu- 
terized graphics-design system, and 
manipulated images on the screen 
(photos below). Using an alphanu- 
meric keyboard, zoom dial, position- 
ing track ball, and a “mouse” that 
moved atop a magnetic table, she fin- 
ished in minutes what would have 
taken a layout artist hours with con- 
ventional tools. 

Not long ago, PoruLARScIENCE's art. 
director and editors directed a squat. 
little robot called HERO |PS, May] to 
swing its mechanical arm in a circle 
while posing for a cover photograph. 
HERO complied, but a series of multi- 
ple exposures turned out overexposed 
and blurred. So, into the memory of 
a Nashville, Tenn., graphics firm’s 


Color changes on a photo scanned by 
lasers and digitized into a computer- 
graphics image (left) are very fast com- 
pared with laborious airbrushing of the 
original. Menu of options that appears 
at left on Scitex display enables graph- 
ics artist to “brush in" new colors, crop, 
or manipulate the image in other ways. 


ll Numbered grid on CRT helps define 
picture “windows” on a Time page. 


Photo windows are filled in with digi- 
tized images of photographs called 
from the computer’s memory bank. 


Zooming in on photos enables opera- 
tor to see how individual portions of 
them will appear when cropped. 


Completed layout displays dummy 
type. After actual words for article are 
inserted, digitized pages go to produc- 


Scitex went three separate HERO 
pictures. Commands to the computer 
then merged the images into a sharp, 
colorful cover photo. 

Vista is one of several systems (which 
can cost $1.5 million or more) that are 
starting to nudge paste pots, ink- 
spattered drafting tables, and endless 
page-layout revisions on paper out of 
graphics-design offices. Catalog firms, 
newspapers, magazines, advertising 
agencies, and others are turning to 
these magical picture machines to save 
costly production steps. One major ad- 
vantage is that quick changes can be 
made right up to press deadlines. And 
to speed production even more, digi- 
tized pages can be converted directly 
into printing plates. 

Computerized graphics systems re- 
quire a lot of memory. A $35,000, 
300-megabyte (300 million-character) 
magnetic-disc drive, for example, can 
store only 10 production-quality mag- 
azine pages. Electronically separating 


the colors for a single 8¥-by-11-inch 
picture requires 20 to 30 megabytes. 
Fortunately, as demand for Vista-like 
systems grows, better-memory hard- 
ware is being made. In addition to 
higher-capacity magnetic discs, opti- 
cal storage discs [PS, Aug. '82] with 
gigabyte (billion-character) capacities 
are becoming available. Also, semicon- 
ductor memory chips that temporar- 
ily store screen images as designers 
manipulate them are quickly growing 
in capacity. 

Along with the new hardware, an 
enormous amount of software, or com- 
puter programming, is needed. Soft- 
ware suppliers are devising new ways 
to create digitized type that looks as 
crisp and finely detailed as cast-metal 
characters. 

One day, say experts, publishers 
may bypass the computer-to-paper 
Step, sending detailed images direct- 
ly into your home for viewing or 
printout. 
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New weapons in the war against cancer 


Machines that 


ts a marriage of ne- 
cessity—the instrument 
wizards from the weap- 
ons laboratory and the 
medical researchers from 
the hospital across the San 
Francisco Bay. By mating 
powerful imaging systems 
with sophisticated compu- 


ters, the joint program of 
Lawrence Livermore Lab- 
oratory and the Univer- 
sity of California Medical 
School at San Francisco 
has already developed ma- 
chines that can sift one 
haywire cell from millions 
of healthy ones or spot- 


light single aberrant chro- 
mosomes among a tangle 
of normal ones. The ad- 
vanced instruments will 
be used for research into 
the causes of cancer and 
birth defects as well as 
for diagnosis and treat- 
ment of the afflicted. 


That's the way equipment often looks in a working 
laboratory, before the state-of-the-art gets neatly packaged 
in a metal-and-plastic cabinet complete with pastel colors, 
bells, and whistles. The working lab I was visiting, Law- 
rence Livermore Laboratory, is well known for nuclear- 
weapons research. But I was there to see a demonstration 
of weapons built for the biomedical battleground: new re- 


By GEORGE ALEXANDER 


The machine certainly didn't look state-of-the-art—just a 
small, commercial argon laser in a rectangular housing, 
about the size of a box of long-stemmed roses, with cables 
dangling here and there and peripheral equipment on 
breadboards attached as if afterthoughts. 
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and birth defects: 


sort cells 


search tools that will help advance our knowledge of the 
causes of and cures for cancer and birth defects. 

“This machine has been modified so many times, and 
its operation has been so simplified, that we half-jokingly 
refer to it as a do-it-yourself instrument,” said Brian H. 
Mayall, the British-born physician-scientist in charge of 
Livermore's analytical cytology branch, as we examined 
the cell-analysis machine lying on a table top. “It doesn’t 
require an experienced technician to run it. A visiting 
scientist can come in, get briefed on how it works, and 
then start doing his own experiments^-all by himself” 

Indeed, dozens of visiting investigators—from as far 
afield as the People’s Republic of China—have used this 
flow analyzer in their basic research, from studies of cer- 
vical and bladder cancer to tests of experimental anti- 
cancer drugs. They come because this and the other 
instruments in the lab take the drudgery out of the re- 
search process, performing measurements quickly and ac- 
curately and freeing the human mind to do the things it 
does best: reason, analysis, comparison, and insight. 

Developing this capability is the major purpose of an 
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Stained with a fluorescent die and en- 
capsulated by saline water, droplets of 
single biological cells are forced at high 
pressure through an argon laser beam. 
Coherent light excites the stain, which 
emits an instantaneous flash whose 
brightness is detected by electronic 
sensors and recorded by computer. A 
light microscope helps the researcher 
align the trajectory of the droplets with 
the narrow laser beam; however, all 
analysis is performed electronically. 


unusual joint project involving scientists, engineers, and 
physicians at Livermore and the University of California 
Medical School at San Francisco, sister facilities of the 
University of California located some 45 miles apart in 
the San Francisco Bay area. “It isn’t the automation, per 
se, of the testing process that makes these instruments 
so important,” Mayall said, “but rather the range of 
tests they allow you to do and the ease with which you 
can do them.” 


Hodgepodge of cells 


Biomedical research is an intrinsically complex busi- 
ness because the human body and its processes—both 
healthy and diseased—are so complicated. The body is 
made up of a bewildering mix of cells—the self-replicating 
packets of proteins, chromosomes, and other complex mole- 
cules that are the basic units of life. Besides the tremen- 
dous variety of types of cells, each type can be found in 
different stages of development, in different conditions of 
need, and performing different specialized functions. 

Continued 
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“Scanners are best when youre 


Sorting through a hodgepodge of several million cells 
looking for a few oddballs, or trying to count how many of 
a particular type are present, is invariably described as 
being akin to looking for needles in a haystack. Tradition- 
ally, cells have been studied by visually examining micro- 
scope slides of tissue under magnification. The work is 
slow because the operator-technician has to position the 
slide manually, focus the microscope, and search for cells 
of interest before he gets any data. "If you could study 
one cell per minute, you were doing well," Mayall said. 

The application of computers to biomedical research ena- 
bled researchers to make more measurements on each cell, 
Mayall told me, but did not affect the speed with which 
operators could handle slides. Thus, to collect the vast 
amounts of data needed to solve medicine's most complex 
riddles, researchers need machines that are faster, more 
accurate, and more sensitive than humans can ever be. 

The joint venture is uniquely suited to developing such 
machines because it fuses the engineering skills of the 
Livermore facility to the clinical expertise of the medical 
School. Thus, the machines are applied to practical as well 
as "blue sky" situations. 

There are three types of instruments under development: 
analyzers, sorters, and scanners. All work with cells stained 
with fluorescent dyes, but analyzers and sorters are 
dynamic machines—they actively transport materials 
through their apparatus— whereas scanners "view" static 
displays of tissue. 

As Mayall led me through the maze of interconnected 
rooms at Livermore, the first machines 1 saw were the 
analyzers. To understand how they work, consider a user 
who wants to study the properties of a certain kind of 
cancer cell at the very earliest stages of its development. 

The first step is to apply a particular fluorescent stain 
to a mixture of both cancerous and noncancerous cells 
taken from the same patient or laboratory animal. There 
are any number of biochemical stains available, but for 
many studies of this type researchers use stains that bind 
only to the DNA (deoxyribonucleic acid, the molecule of 
heredity) in the nucleus of the cell. A tumor cell usually 
has a much larger nucleus than that of a normal cell and 
so will take up more of the stain. 

The stained cells are then placed in a small reservoir 
and pressure-fed through an unusual nozzle that resem- 
bles a hypodermic needle inside a drinking straw. The sus- 
pension of cells is squirted through the needle while a 
sheath of salt water pours through the straw and sur- 
rounds the cell stream. The sheath ensures that the cells 
do not clog the nozzle tip or fly off at odd angles. The 
nozzle vibrates rapidly to break up the cells into droplets. 

As the droplets emerge from the nozzle, each tiny en- 
capsulated cell crosses the laser beam, causing the dye to 
fluoresce. Detectors located ahead of and at a 90-degree 
angle to the beam see the flashes and convert them into 
digital signals for processing by a computer. The more 
DNA there is inside the nucleus of the cell, the brighter 
the flash and the higher the count for the computer. 
Meanwhile, the forward scattering of the signal gives clues 
to the shapes and sizes of the tumor cells. 


Mapping chromosomes 


With an increase in capabilities, machines of this type 
can do more than count or trace outlines, however. Mayall 
showed me a second analyzer that is sensitive enough to 
detect defects in human chromosomes, the threads of 
material inside a cell that determine genetic traits. 

Normal human cells contain 23 pairs of chromosomes. 
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It has been known for some time that malformed or miss- 
ing chromosomes are at the root of certain genetic defects. 
Right now, with Down's syndrome and several other defects, 
it is possible to screen a pregnant woman to see if her 
fetus has an abnormal chromosome so that she and her 
partner have the choice of aborting or continuing the 
pregnancy. But in most cases, the defect is not caught 
until after birth. 

The second analyzer I saw could help identify more such 
defects before birth. In preparation for tests on this 
instrument, cells are ruptured and all their contents ex- 
cept the chromosomes discarded. The machine operates 
similarly to the first analyzer, except that it uses two one- 
watt argon lasers aimed toward each other. The dual beams 


Viewed through a microscope, two sample cells fluoresce 
as they pass through the flow chamber of a dual-laser cell 
sorter at Livermore Lab. The relative brightness and scat- 
ter pattern of cells' fluorescence in the differently colored 
beams yield detailed data on the cells' sizes and shapes. 


are misaligned, one just below the other, like the barrels 
of an over-and-under shotgun. Thus, when a droplet passes 
through the beams, it generates an interference pattern 
on the detectors. These patterns, which are different for 
each chromosome, provide high-resolution profiles. 

A third analyzer at Livermore is an extremely discrimi- 
nating device that can distinguish male-producing from 
female-producing sperm. This analyzer doesn't use a laser 
because sperm are too flat along one axis to provide a 
reliable target for the spaghetti-thin light beam. Sperm 
that slip edgeways through the light source would flash 
weakly and be missed by the detectors. A mercury lamp, 
however, puts out a cone of light wide enough to activate 
the fluorescent tag no matter how the sperm are oriented. 

Investigators can distinguish male-producing sperm from 
female-producing sperm because the latter contain two X 
chromosomes while the former have one X and one Y. The 
Y chromosomes are slightly smaller than X chromosomes 
and so contain a bit less DNA in their nuclei. The analyzer 
is sufficiently sensitive to distinguish the signals from two 
sperm whose DNA contents differ by only a few percent. 

In many experiments, it is not enough to know that 
differences exist in a population of cells or chromosomes. 
"Once you know there's a cell that interests you, the next 


logical step is to extract it for further study," Mayall said 
as we neared another table cluttered with equipment. 

The sorting machine before me was much like the 
analyzers, except that it used a more powerful laser and 
was fitted with a pair of electrically charged deflection 
plates, associated control electronics, and collecting tubes. 
Cells or chromosomes are processed the same way they 
are in an analyzer, but their fluorescent signals are fed 
into a microprocessor for a quick decision: Is this an en- 
tity the researcher wants to collect? 

If the answer is “yes,” the controller instantaneously 
applies a positive or negative charge to the deflection plates 
so that the desired droplet is deflected one way or the 
i other into an appropriate receptable. Unwanted drops are 
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Photo sensors translate flashes of cells in a laser beam into 
a digital signal for computer processing. А computer in- 
stantly classifies the cell and energizes the appropriate 
deflection plate to direct droplet into one of three collec- 
tion receptacles. The process repeats 2,000 times per second. 


not charged and fall straight through into a third vessel. 

A dual-laser sorter that uses two stains and measures 
four properties has been used extensively for chromosome 
studies, according to Joe W. Gray, a section chief who joined 
Mayall and me halfway through the tour. One way it can 
distinguish between chromosomes is by measuring the var- 
ying ratio of DNA sub-units called “base pairs.” Some chro- 
mosomes are rich in adenine-thymine (A-T), others in 
cytosine-guanine (C-G). 

"This machine can pick out any human chromosome," 
Gray said, *although No. 9 through No. 12 are hard to 
sort. For whatever accident of nature, these four chromo- 
somes have identical amounts of DNA and identical A-T 
and C-G ratios" Fortunately, their centromeres—where 
the chromosome pairs are joined—are sited differently. 

One of the greatest challenges for the Livermore team 
is to increase sorting speed. Machines on the market can 
process a stream of droplets at a speed of around 10 me- 
ters (33 feet) per second, or about 2,000 cells per second. 
The team is working to bump that by a factor of 10. 

"Let's say you need a microgram of one particular 
purified chromosome for an experiment,” Gray said. “With 
conventional sorting techniques, it could take up to a week 
to produce that much material. But if our new machine 


after the one-in-10 million event." 


works out, it could turn out a microgram in an hour.” 

The day that I visited, however, the high-speed instru- 
ment wasn't working. Even as Gray was singing its praises, 
Donald C. Peters was dismantling its high-pressure feed 
system. Pressures must be high—800 pounds per square 
inch—to achieve a stream speed of 100 meters (330 feet) 
per second, but the best pressure the engineers have been 
able to consistently maintain is 400 psi. 

“There are some fundamental problems with higher 
velocities,” Peters explained. “The faster the droplet is 
moving, the less time it spends in the electrostatic 
deflection field and the less it’s displaced from its trajectory. 
Thus, it is more difficult to separate it from a droplet of 
the opposite or neutral charge.” 

Increasing the potential on the plates is not the solu- 
tion because there is a tendency for the current to arc. 
The engineers have also tried to increase the charge ap- 
plied to the droplet as it exits the nozzle. “But we're time- 
limited,” said Peters. “We have to apply the voltage to the 
droplet just as it pinches off from the nozzle.” 

Despite these difficulties, the Livermore engineers are 
pressing the development of an efficient, reasonably priced, 
high-speed sorter. If perfected, it would have great poten- 
tial for amniocentesis, a test of amniotic fluid from a preg- 
nant woman's uterus for signs of genetic defects in a fetus. 


Fly’s-eye imager 


As versatile as sorters and analyzers are, they cannot 
meet all the needs of biomedical researchers. That’s where 
scanners come in. These imaging instruments are basi- 
cally microscopes in which electronic sensors have replaced 
human vision at the eyepiece. “The value of an imaging 
system becomes important when you're after the rare event, 
the thing that occurs once in 1,000 times, once in 10 
million," Mayall said. 

The Livermore scanners replace the human eye with 
an array of charge-coupled photodiodes, a fly's-eye arrange- 
ment of several thousand tiny devices sensitive to varying 
levels of light intensity. It works this way: A stained sam- 
ple of tissue is spread on a slide and placed under the 
scanner. A quartz lamp illuminates the millions of cells, 
causing the stained ones to fluoresce, as an extremely 
narrow-angle lens scans row after row. When the photo- 
diodes detect intense flashes, a computer notes the posi- 
tion of the lens so the locations of the fluorescing cells 
can be pinpointed. 

An automated scanner of this sort can "read" a slide 
with as many as several hundred million cells in just a 
few minutes, a job that might take an experienced techni- 
cian all day. Moreover, Mayall explained, the machine will 
make far fewer errors. 

“The brightest future for imaging instruments is as an 
aid to pathologists,” he pointed out, “to show just where, 
in a particular tissue, the unusual cell or cells are located. 
With flow instruments, everything gets busted up into an 
aggregate so you can never tell where the unusual cells 
originally were." 

Each machine at Livermore serves particular needs; as 
a group, they will advance the day when science over- 
comes the continuing miseries of cancer and birth defects. 
*From a clinical viewpoint," said Dr. Daniel P. Stites, a 
UCSF immunologist and project member, “technology is 
way ahead of applications. If you stopped technology where 
it is today, it would take five to 10 years to do all the 
interesting biological and medical problems we have now. 
But if this program works out, we might cut that lag time 
in half or less.” us 
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Quiet shaver 


Six new Rotatract models 
shave you quicker, closer, 
and quieter than ever, says 
Norelco. The top-of-the-line 
$92 HP1328 features three 
floating heads, nine comfort- 
closeness settings, 45 hair 
lifters and self-sharpening 
cutters, cord-cordless opera- 
tion, trimmer, quiet motor. 


4 Magnetic vehicle 


A magnetic-levitation, or 
maglev, vehicle [PS, May '80] 
carries passengers between 
the train station and airport 
in Birmingham, England. Up 
to 40 persons can make the 
2,034-ft. trip in abont 90 sec- 
onds. An on-board computer 
does the driving. The *people 
mover" runs on a timed cycle. 


€ 
Three-wheeler 


Ceres' three wheels provide 
the handling of four, says 
Creative Cars Corp. (2500 
Freemont St., Rockford, Ill. 
61103). The 1,475-1Ь., 10.4-ft.- 
long car has a 0.18 coeffi- 
cient of drag. Estimated fuel 
economy: 50 mpg city, 62 
highway. Price: $13,875, with 
a one-year warranty. 


э © Short hopper 


Built for short hops and fre- 
quent takeoffs and landings, 
Shorts 360 serves regional 
airlines in U.S. and Europe. 
The Irish-built twin-engine 
turboprop carries 36 passen- 
gers and cruises at more than 
200 mph, as high as 10,000 
ft. With its boxy cabin, it re- 
sembles earlier Shorts 330. 


< 

Roomy sedan 
European Ford Orion adds 
a trunk to front-drive Escort, 
expanding luggage capacity 
to 13.7 cu. ft. Chassis layout, 
wheelbase, and body front 
are the same, but it's longer 
by nine in. A slit-fold back- 
rest allows long objects, such 
as skis, to poke through the 
trunk into the seat area. 


€ 
Shuttle tanks 


These NASA space shuttle 
external tanks hold 526,000 
gal. of liquid hydrogen and 
oxygen for missions 11 to 13. 
Each tank fuels a shuttle's 
three main engines. They're 
154 ft. long and 27 ft. in 
diameter and are made by 
Martin Marietta Aerospace's 
Michoud Division. 


Rounded Rabbit 


VW rounded body lines on 
the Rabbit to cut drag to 0.34. 
Length was stretched four 
in. for more leg room, and 
the car is wider for added 
elbow space. Less weight and 
better engines cut fuel con- 
sumption by 20 percent, says 
VW. There's a two-liter (122- 
cu.-in.) engine, plus a diesel. 


Laid-back bike 


Landspeeder, with better 
aerodynamics and pedaling 
efficiency, lets you cruise at 
higher speeds than those of 
10-speed bicycles, claims 
Landspeeder, Inc. (570 Riv- 
erside Ave., Westport, Conn. 
06880). The bike has indepen- 
dent wheel suspension and 
braking. Price: $795. 


Field computer 


When battlefield data get 
dense, the Army rolls out its 
trailer-mounted DAS3 com- 
puter system. Terminals and 
printers plug into an air-con- 
ditioned, 35-ft.-long, 10-ton 
trailer. A 256-kilobyte com- 
mercial minicomputer is the 
central processing unit. GE's 
MATSCO division built it. 


6 Business jet 


Gulfstream Aerospace's mod- 
el 1500 six-seater, single-tur- 
bofan business jet cruises at 
393 mph and has a projected 
range of 1,200 miles. A Pratt 
& Whitney engine takes the 
40-ft.-wingspan craft to 
41,000 ft. Wings, tail, and 
some systems are derived 
from Peregrine jet trainer. 


What's New — 
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Electric faucet 


Can't grasp a faucet? Push 
touchtap's switch, and a 
solenoid valve releases cold 
water. The other switch pro- 
vides premixed hot water. 
(See “WN in Home Improve- 
ment" for another approach.) 
Enmatic Pty. Ltd., 68 Chris- 
tian Rd., Punchbowl, N.S.W. 
2196, Australia. 


e 
Call holder 


Even mom-and-pop shops 
can put you on hold with the 
ACS-46 Call Sequencer. It 
answers calls on up to six 
lines with a recorded mes- 
sage. The $1,995 unit works 
with major telephone and 
PBX systems, says Dacon (8 
Industrial Ave., Upper Sad- 
dle River, N.J. 07458). 


Tent warehouse 


Silhouetted against the sky 
like umbrella skeletons, 42 
roof supports frame the Re- 
nault warehouse in Swin- 
don, England. Suspended 
from the 52.5-ft.-high masts, 
36 tent-shape plastic mem- 
branes form a modular roof. 
Glass and foam-filled steel 
enclose the eight-acre space. 


Super-fast oven 


Think five minutes is too 
long to wait for a baked po- 
tato? Amana's Radarange 
1110 cuts that baking time 
by 70 percent, to 1% minutes. 
The 1,000-watt microwave 
oven also cooks using par- 
tial power and can be pro- 
grammed for automatic tem- 
perature control. Price: $600. 


Computer coddler 


When your portable com- 
puter is not on the road, the 
Microbase I can house it. 
The commodious, wood-ve- 
neered work station has a 
pull-out keyboard table and 
a locking roll top. Maker: 
Microplex, Inc., One World 
Trade Center, New York, N.Y. 
10048. Price: $495. 


Executive raceabout 


Mate the Audi Quattro's 2.1- 
liter (128-cu.-in.), five-cylin- 
der turbo engine with the 
100's ultra-slippery (0.3 Ca) 
body. The offspring is the 
Audi 200, the world's speedi- 
est production sedan, the 
maker says. With 200 hp driv- 
ing the front wheels, it at- 
tains a speed of 143 mph. 


What's New 
in Photography 


BY EVERETT H. ORTNER 


Pro formats 


Now Fuji adds two cameras 
to the pro and advanced- 
amateur armory: the medium- 
format six-by-4.5-cm GS645 
and the extra-wide six-by- 
17-cm panoramic G617. Press 
the catch on the GS645's front 
cover and, as the cover opens, 
out comes the Fujinon 75-mm 
£/3.4 collapsible bellows-bar- 
rel lens. The format permits 
direct scale-up to eight-by-10 
enlargements without crop- 
ping. There are 15 exposures 
on a roll of 120 film. Price: 
$530. The G617 puts four ex- 
posures on a roll of 120 film 
to produce super-wide six- 
by-17-cm (about 2'A-by-6v5- 
in.) pictures. Shock protec- 
tors guard the moving 105- 
mm f/8 lens. Weight: five lbs. 
List price: $1,900. 


0 Fast tele-zoom 


Vivitar's one-touch 75-250- 
mm f/3.8-4.5 macro-zoom lens 
replaces its slower 75-300- 
mm predecessor. And it fo- 
cuses closer—down to al- 
most half life size for a 1:2.5 
image-object ratio. The 6.6- 
in.-long, 30-oz. lens lists for 


$330. 


> 


<> 
Rain cover 


Stormy day? But you still 
want to take pictures with 
your video or movie camera? 
Waterproof covers by Goose 
Enterprises (39 Dorman Ave., 
San Francisco, Calif. 94124) 
have a plastic window for 
easy viewing, Velcro clo- 
sures, and easy access to the 
lens. Prices: $130-$170. 


Duplicator 

Slide duping is decision-free 
with the Duplimat, claims 
Spiratone, Inc. (135-06 North- 
ern Blvd. Flushing, N.Y. 
11354). You attach the du- 
plicator to your SLR cam- 
era, position the flash on 
the bracket for either Koda- 
chrome 25 or 64, and trip the 
shutter. With flash, $39.95. 
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6 Easy mixers 


Setting up the amateur dark- 
room for an evening’s work 
is easier than ever with 
these snip-and-pour packets. 
Kodak Hobby-Pac kits come 
for both film and paper pro- 
cessing. Each kit contains 
developer, stop-bath, and 
fixer liquid concentrates; 
you just add water. $3.50. 


4 Computer timer 


Now time-lapse photography 
can be computer controlled, 
says GRD Distributors (Box 
6383, Bridgeport, Conn. 
06606). The 652 TL Program- 
mer permits up to 9,999 
sequences and up to 75 dif- 
ferent time intervals, using 
motor-drive still cameras or 
movie cameras. Price: $400. 


b 


What's New 
in Tools 


BY V. ELAINE SMAY 


Two-way sander b 


The Sand Hawg belt sander 
from Skil can be used con- 
ventionally as a portable tool 
or—flipped upside down and 
clamped to a workbench— 
can be used as a bench sand- 
er. Its patented Auto Track 
system keeps the four-in.- 
wide, 21-in.-long belt cen- 
tered. The suggested price is 
$249. 


Electronic saws 


|4 Portable air gun 


You can spray liquids, foams, 


“Мо more cranks," says Sears of its two 10-in. Craftsman 
saws. The table saw (above) and radial-arm saw (above, 
right) both have power bladeelevation controlled by a micro- 
processor. They also have an automatic “jog” movement that 
changes the blade elevation %10 in. each time you push the 
button. Digital displays indicate elevation and bevel angle, 
and on the radial saw, miter angle. The push-button control 
panel is conveniently located on both saws. The radial saw 
has a 1 ¥2-hp induction motor; the table saw, a one-hp motor. 
Both will be available in January for about $700 each. 


and powders with the Colt 45 
air gun, and even inflate toys 
and decorate cakes, says Col- 
ton Creators (216 E. 2nd St., 
Mineola, N.Y. 11501). Clip-on 
containers prevent cross- 
contamination. Nicad batter- 
ies run up to 45 minutes per 
charge. Price is $60. 


a 
Little vac for big jobs 


Hand-held, 120-volt vacuum 
cleaner “picks up where oth- 
ers leave off,” says Black & 
Decker. The Collector, big 
brother to the popular Dust- 
buster, has a 1.5-qt. capacity 
and a large opening. It comes 
with an 18-ft. cord, a wall 
bracket, and a 36-in. hose. 
Price: $50. 


| Collapsible ladder ò 


The Swedish-made Stretch’n 
Step ladder folds accordion- 
like into a compact stack for 
easy stowage in a car trunk or 
| closet, according to importer 
| In-TimeServices (1118 E. At- 
| lantic Ave., Delray Beach, 
Fla. 33444). Lengths: 6%, 8%, 
| and 10% ft. Prices: $169, $199, 
| and $229. 


Center finder 


This precision caliper quickly 
finds the center on projects 
up to 7% in. wide. You set 
the legs on the edges, push 
down the pointed rod, lock 
the thumbscrews, and scribe 
theexact center. Center-Find- 
ing Caliper is $18 from Shop- 
smith, 750 Center Dr., Van- 
dalia, Ohio 45377. 


Portable spa 


Damp November drizzles 


What's New 


) ake it hard to relax i 
in Home minke to rea in an 
1 трг ‘ovement унабоп spa comes indoors 


for the winter. The 90-by- 
80-by-30-in. tub fits through 
most doorways, plugs into a 
20-amp outlet, and fills via 
a hose. A dual-element heat- 
er warms the water. 


BY SUSAN RENNER-SMITH 


6 Spray-on silicone 


Combine the convenience of 
an aerosol spray can with 
the advantages of flexible, 
waterproof, heat-and-cold- 
resistant silicone. Result: a 
superior, easily applied seal- 
ant, says Red Devil, Inc. The 
Lifetime door and window 
caulk costs $6.89; tbe others 
cost $8.79 each. 


4 Shaded greenhouse 


Grooves built into the struc- 
tural frame of this add-on 
solarium serve as tracks for 
Window Quilt shades (inset). 
The built-in tracks prevent 
sagging so the shades pro- 
vide an airtight seal, says 
Four Seasons (425 Smith St., 
Farmingdale, N.Y. 11735). 


The Fiber-Classic, a unique 
fiberglass door, has а com- 
pression-molded skin with 
realistic wood grain. Filled 
with а 1.5-in.-thick block of 
foam polyurethane (inset), 
the door has an R-value of 
R-10, says Therma-Tru (4747 
Holland-Sylvania Rd., Syl- 
vania, Ohio 43560). $300. 


Electronic faucet 


The Optima no-hands spigot 
has a sensor instead of a fau- 
cet. Hands shoved under the 
spout deflect an IR beam, 
triggering a switch. This 
starts water flowing at a pre- 
set temperature. Sloan Valve 
Co. (10500 Seymour Ave., 
Franklin Park, Ill. 60131) 
makes it. $325. 


Modular dolly 


Got to move a heavy object? 
Slip the Magic Mover's lift 
arm (top) underneath, step 
on the foot pedal, then slide 
a rolling block under each 
corner. You can move 1,500 
Ibs. with this five-part “dol- 
ly,” according to Peripheral 
Systems (Box 6, Manchester, 
N.H. 03105). Price: $30. 


What’s New 
in Electronics 


BY WILLIAM H. HAWKINS 


Video switcher 


Connect as many as six video 
inputs to this switcher: Push 
one button, and you direct 
any combination of inputs to 
three outputs. LEDs display 
the routing selected. Elec- 
tronic switching gives 75-dB 
isolation. Maker: Videolink, 
13038 Saticoy St., N. Holly- 
wood, Calif. 91605; it’s $160. 


< 

2-1п-1 computer 
One keyboard, one CRT dis- 
play, one enclosure—but in- 
side there are two computers. 
The Xerox 16/8 uses Z80-A 
eight-bit and 8086 16-bit mi- 
croprocessors, each with a 
memory. Result: You can run 
CP/M and MS-DOS simultan- 
eously. Prices: $3,395 to $5,295, 
depending on disk drive. 


Call filter 


Add Phone Censor (Chrono- 
Art, 9175 Poplar Ave., Cotati, 
Calif. 94928) to your phone 
line, and up to four codes 
can be given to friends, ena- 
bling you to selectively an- 
swer calls. Features include 
"hold" function and timer 
that can cut off calls for 10 
hours. $70. 
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Beeper plus 
With the Metagram pocket 
message receiver, you're nev- 
er out of touch. The Millicom 
unit (1031A E. Duane Ave., 
Sunnyvale, Calif. 94086) re- 
ceives messages of up to 940 
characters from a remote 
message center. It's $40 a 
month but is available now 
only on the West Coast. 


3-D game maker 


Wear the Vectrex 3-D Imager, 
and you're literally into video 
games. Connect it to the Vec- 
trex game and put it on, and 
the images from special plug- 
in games are in 3-D and color. 
It's made by GCE, 233 Wil- 
shire Blvd., Santa Monica, 
Calif. 90401. Price: $50. 


Player-programmer 


Play a song on the Casio 
PT-50 mini-keyboard ($200), 
and it’s stored in memory for 
instant playback. Don't like 
it? Then pop in a prepro- 
grammed ROM pack ($30) 
that contains 15 profession- 
ally composed melodies, com- 
plete with obbligato, rhythm, 
tempo, fill-ins, and chords. 


DI 


Pedal power 


Take the boredom out of in- 
door pedaling with an inter- 
face box by Suncom (650 E. 
Anthony Trail, Northbrook, 
Ш. 60062). It converts pedal- 
ing into movement on the 
screen of a video game or 
computer. Used with Acti- 
vision’s Enduro game, you 
travel down a highway. $40. 


What's New 
for Your Car 


BY JACK KEEBLER 


Theft protector 


To start your car, first punch 
a four-number code into 
Theft-Aside. The device can- 
not be hot-wired or jumped 
from the vehicle’s interior, 
and no special tools, skills, 
or drilling is required, says 
Matthews Exquisite Gifts (344 
Hoe Ave., Scotch Plains, N.J. 
07076). Price: $49.95. 


Wind shield n 


Made of distortion-free, 
tinted Plexiglas, Air Control 
wind deflectors keep interi- 
ors draft-free, even with the 
windows open, says Trokir 
Air Control (40 Cleveland St., 
Bay Shore, N.Y. 11706). On 
rainy days, leave the win- 
dows down to prevent fog- 
ging. Price: $139.95. 
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4 High-tech audio 


А voice synthesizer in the 
Blaupunkt SQR 83 radio-cas- 
sette player announces sta- 
tion call signs after tuning. 
It also features a control 
module on a flexible stalk 
that can be put near the 
steering wheel. Station fre- 
quencies appear as a digital 
display, and there are selec- 
tor buttons for four wave 
bands, four preselected sta- 
tions, electronic volume con- 
trol, and auto search. The 
amp pumps out 20 watts to 
four speakers. The nonre- 
tractile Autoflex aerial is 
said to give better reception 
and to be carwash-proof and 
vandal-resistant. It's coated 
with a polyamide for protec- 
tion. Both made by Blau- 
punkt-Werke GmbH, 32 
Hildesheim, Germany. 


a 
Hot washer fluid 


Inserted into a heater hose, 
this device warms wind- 
shield cleaning fluid. The 
wipers can then remove frost 
or light ice, says Mattco 
Heated Windshield Washer 
Co. (200 Nursery Rd., Titus- 
ville, N.J. 08560). Installation 
requires only a knife and a 
screwdriver. Price: $19.95. 


Roll-up cap 

This vinyl pickup bed cover 
retracts into the storage 
compartment behind the cab 
like a household blind. Pull 
the cover out to any length 
and secure it to a snap bar 
mounted on the bed side 
rails. By Style-Rite, 33830 
Riviera Dr., Fraser, Mich. 
48026. Price: $185. 


< 
Sports rubber 


Semperit Hi-Speeds have 
two belts of high-tensile steel 
and two nylon belts for ad- 
ditional performance and 
protection. The ribbed-block 
tread makes this tire a wet- 
weather performer, accord- 
ing to the maker. A wide 
range of sizes is available. 
Prices: $66.39 to $146.16. 
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PS leisure-home plan 


Little big house 


ohn Fulop's tiny solar vacation 
J home can be built two ways. With 

an open-air deck on the south side, 
it’s a direct-gain solar dwelling with 
sunlight heating the living space via a 
pair of sliding glass doors. With a pre- 
fab greenhouse and rock-bed heat stor- 


age added in place of the deck, it's an 
indirect-gain solar home. Either way, 
you have an unusually affordable vaca- 
tion retreat: The architect designed this 
house to keep costs low by basing di- 
mensions on standard construction ma- 
terials and stacking plumbing runs. 


By RICHARD STEPLER 
Architect: John Fulop 


It’s just a little house in the woods in 
western Massachusetts. In fact, the 
house measures a mere 24 feet square. 
Inside, however, a sense of spacious- 
ness belies its compact outside dimen- 
sions. The key is a soaring cathedral 


ceiling that opens up the ground floor. 

"The idea," says architect John 
Fulop, *was to design a simple house 
that wasnt just a box, but one with 
an expansive use of space—a house 
that didn't give you the claustropho- 
bic feeling you can get in 24-by-42-foot 
builder houses, for example, which 
would cost at least as much." 

In fact, perhaps the most remark- 


able fact about Fulop's little house is 
that it was built two years ago for just 
$35,000. I'll describe Fulop's cost- 
cutting techniques later. 

Aside from the cathedral ceiling, the 
house has several other space-expand- 
ing features: 

* Double sliding glass doors give 
onto the deck, opening the interior to 
the outdoors. 


* A clerestory admits light and 
solar heat to the upper-level bedrooms 
and bath. 

* Small windows in the north wall 
provide a view and balance the light. 

* An air-lock entry with storage 
closets shields the living area from 
blasts of wintry air. 

As built for Fulop's client, the house 
is a direct-gain solar type: Sunlight 


enters the living space through south- 
facing windows. 

Fulop's plans call for a greenhouse 
where the present deck is located. The 
greenhouse, with its integral rock-bed 
heat storage (see cross section), is sized 
to provide a substantial amount of the 
home's space-heating needs. A ther- 
mostatically controlled fan blows hot 
air from the greenhouse peak onto the 


Where to send for plans 

Complete sets of working plans with dimensions and construc- 
tion details, including those for the greenhouse, have been pre- 
pared by the architect. Send $55 for one set of plans, $20 for 
each additional set (needed for construction, financing, and fil- 
ing) to John Fulop Assoc., 561 Broadway, New York, N.Y. 10012. 


rocks under the floor slab. Concrete 
blocks laid on their sides form the air 
plenums in the rock bed. At night, the 
process is reversed to maintain green- 
house temperatures. In this case, the 
home is an indirect-gain solar type. 

An airtight wood stove in the liv- 
ing room handles most auxiliary-heat 
needs. Electric baseboard heaters are 
installed as backups but are rarely 
used. In fact, the owner reports that 
electric bills average $29 a month. 

How did Fulop design the house to 
keep building costs so low? 

* Dimensions are based on multi- 
ples of standard building materials to 
minimize waste and cut labor costs. 

* Kitchen and bath are stacked to 
minimize plumbing runs. 

* The home's 24-by-24-foot size per- 
mits use of less-expensive 2 x 8 floor 
joists. (Going to 28 feet would have 
required 2 x 10s or 2 x 12s.) 

* In side walls, 2 x 6s оп two-foot 
centers cost less than 2 x 4s on 16-inch 
centers and permit extra insulation. 

Unfortunately, one of Fulop's cost- 
saving features wasn't included. Be- 
cause a local building inspector insisted 
on a masonry chimney, the double-wall 
prefab metal chimney specified in the 
plans had to be dropped. Hs 
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_Off-the-floor parquet 


hosaid parquettile 
must be confined 
to the floor? Now 


there are new, exciting 
ways of using parquet that 
include covering furniture, 


counters—even walls. The 
tiles can be installed over 
plywood, drywall, and 
plastic laminate. The most 
critical step in laying the 
tiles is measuring and 


marking the starting lines, 
which establish alignment 
for the whole project. What 
tools do you need? The 
same basic ones you'd use 
for covering floors. 


By CHARLES A. MILLER 


Parquet tile is one of the most enduring and attractive 
floor coverings, but it needn't be limited to covering floors. 
You can also apply it to table tops, doors, bars, even walls— 
the results can be spectacular. 

You apply parquet tiles on other surfaces, both horizon- 
tal and vertical, much as you would on floors. Wood par- 
quet tiles can be installed over plywood, drywall, and 
smooth wood paneling. They can even be put over plastic 
laminate, provided the surface is lightly sanded. 

Here are some hints on how to cover vertical surfaces. 
They're from Color Tile, Inc. (Box 2475, Fort Worth, Texas 
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76113), maker of Color Tile Oak and Teakwood Parquet 
Tile; and from Noranda Building Products (7120 Krick 
Rd., Cleveland, Ohio 44146), maker of Norwood Oak Par- 
quet flooring. 

You need only simple tools: a measure, hammer, notched 
trowel, level, square, saw, and sandpaper. You'll also need 
parquet primer and adhesive. First prepare the surface. 
It must be clean, dry, and structurally sound. Fill low areas, 
cracks, and holes. 

Using a brush or paint roller, apply two coats of primer 
to the surface of the area you're covering. The primer en- 
sures a proper bond by preventing the adhesive from being 

Continued 


v. КЖ 

Built-in-bookcase and cabinet fronts (1) are faced 
with a handsome covering of oak parquet tile in 
this combination living room and den. The tile 
from Color Tile's Classic series in a medium finish. 
A conventional table top (2) covered with oak par- 
quet mak sy-to-clean surface. Parquet 
tile on a divan (3) in an entry way blends in with 
the muted color, giving a pleasant, elegant look to 
the area. The Honey Brustic Oak Parquet by Color 
Tile, shown on a bar front (4), has natural wood 
grain and knots, enhanced by a special brushing 
process. An entire wall (5) can be covered by 
parquet. This one is covered with Norwood Oak 
Parquet over a standard Sheetrock base. 


t 
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How to lay parquet 


@ Mark center lines. The first tile must be perfectly aligned 
with the intersecting lines, as shown, because it estab- 
lishes the reference for the rest. Four square tiles should 
be centered on the intersection of the two lines. 


Я Trial-fit the tiles on a flat surface equal in size to the 
area to be covered. To trim, place the tile at the edge so 
it overlaps the last row. Mark cutting line with pencil. 
Cut and reposition trimmed piece to check for fit. 


Before cutting the tile, reinforce the back with mask- 
ing tape. Using a hand saw, make the cut from the front, 
along the trim line. The tape will help keep the tile from 
splintering. To ensure a proper fit, sand the rough edges. 


oe 
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В Use notched trowel to spread adhesive. Comb adhesive 
with trowel so ridges are even—remove any excess. To 


see if adhesive is transferring to tile, put a tile down 
and remove it. If it's not, add fresh adhesive. 


After placing the starting tile, lay the remainder in a 
pyramid pattern. In positioning tiles, press them lightly into 


place without exce: 


ive sliding. Sliding causes adhesive to 


pile up on tile's leading edge, which can impede the fit. 


absorbed into the subsurface. Be sure to allow ample drying 
time between coats. 

Now mark your starting lines, or intersecting center 
lines. These run parallel to the sides and ends and should 
intersect at a 90-degree angle at the center of the area to be 
covered. Measure the width of the area and divide by two. 
Mark the resulting distance at each end to indicate the 
center line, then snap a chalk line between the two points 
(or draw along a straightedge). Measure the length (the 
distance between the top and bottom of the area) and mark 
that center line, again with a chalk line or straightedge. 

Place the loose tiles on a flat area the same size as the 
area to be covered. If the tiles don't fit evenly—that is, if 
you find that you have to trim them to fit—mark a new 
center that compensates for the trimming so that all pieces 
at opposite edges will be the same width. 

The parquet adhesive should be stored at 70 degrees F 
for 24 hours before use. If it hasn't been, then put the 
container in a hot-water bath before use. Spread the adhe- 
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sive with a notched trowel. How thick? A gallon should 
cover approximately 40 square feet. Too little adhesive 
might result in poor bonding; too much might cause some 
of the adhesive to bleed between the tiles. It's best to apply 
the tile within 20 minutes, so don't apply more adhesive 
than you can cover immediately. You probably can make 
a minor realignment of the tiles up to four hours later. A 
helpful hint: Spread adhesive only in one of the quarter- 
section areas (created by the starting lines) at a time, 
then lay the tile and move to the next section. 

There are two ways to set the first tile, depending on 
the kind of tile you use. If you use individual tiles, posi- 
tion the first one at the center so its edges fall on the 
intersecting center lines as shown. If you use the larger, 
four-square tile, such as the Norwood tile, center it on the 
intersection of the lines. 

To preserve the beauty of the parquet, don't apply var- 
nish, polyurethane, or water-emulsion self-polishing waxes 
over the factory finish. 05 


Sanding secrets 


Ithough a belt sander is probably the 
best all-around sanding tool, some 

jobs require special tools, such as 
orbital sanders for final smoothing, 
sanding drums for convex or concave 
profiles, and beveled discs for edge 


sanding. Also, the home workshopper 
can make a number of useful tools him- 
self, such as sanding sticks for reach- 
ing into tight corners, contour discs for 
sanding inside carvings, and custom-size 
drums for small pieces of woodwork. 


By A. J. HAND 


Woodworking is an art. At least until 
it comes time to sand. Then art steps 
aside, and mindless monotony takes 
over. Many professional woodworkers 
have a solution for this tedium. When 
they have a piece of work that needs 
smoothing, they turn it over to a 
helper and say, "Sand it." 

I don't have the luxury of a voice- 
actuated automatic sander. I have to 
do all my sanding myself, so I always 
keep my eyes open for any tool that 
can make the job easier. Over the 


years Гуе accumulated quite a few of 


these tools. Some are old, some are 
new, and some I made myself, but they 
all have one thing in common: They 
get me through the monotony, giving 
me more time for the carving, cutting, 
crafting, and creating that make wood- 
working the art that it is. 


A good selection of sanding tools in- 
cludes drum, disc, belt, pneumatic, and 
orbital sanders, plus abrasive cords 
and tapes, a contour sander, and com- 
bination sanding-shaving tools. 

Sanding drums are at their best 
when sanding the edges of convex and 
concave profiles. They sand parallel to 
the grain, producing smooth, scratch- 
free work with crisp, clean corners. 
Drums come in sizes down to tiny 
versions for use on flex shafts and 
mini-grinders. Buy the longest drums 
available to give you the capacity to 
sand thick stock. (Some of the smaller 
drums won't even handle 44-inch stock.) 

Discs range in size from a tiny con- 
tour type you make yourself for reach- 
ing into carvings and other textured 
work to sanders intended for floors. 
The tiny contour discs can be made of 
several squares (or rectangles) of sand- 
paper slipped onto a bolt and locked 


firmly in place with a washer and nut. 

A belt sander is what I'd pick if I 
were forced to own just one sanding 
tool. Why? It works extremely fast, but 
despite its speed it can produce smooth 
surfaces. 

With a pneumatic sander, you in- 
flate the drum with a bicycle pump 
or compressor, locking the sleeve in 
place. Varying the air pressure gives 
the drum different degrees of hard- 
ness. Low pressure lets the drum and 
sleeve conform to contours for a smooth, 
rounded finish. Higher pressures are 
for sanding crisper shapes. Models for 
both portable drills and bench grind- 
ers are available. 

Orbital sanders are best for finish- 
ing work or final smoothing before you 
put on a finish. When shopping for an 
orbital sander, look for models with 
the highest speeds (10,000 orbits or 

Continued 
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п Make-it-yourself tools include: 
sanding sticks made by cementing sand- 
paper to thin pieces of wood; custom- 
size drums made from dowels or turned 
on a lathe; abrasive grit that can be 
cemented to rods with epoxy; paper in- 
serted into a slot sawed through the 
length of a drum (no cement needed); 
and small sanding squares that reach 
into textured work. 


Abrasive cords and tapes can be 
used to smooth otherwise hard-to-get-at 
turnings. Wide tapes are best for sand- 
ing cylinders; narrower cords and 
tapes are for more-intricate work. 


Sand-O-Flex tool (shown with vari- 
ous refills, far left) is designed for con- 
tour sanding. Sanding drums (bottom 
and right) are at their best when sand- 
ing the edges of convex and concave 
profiles. Drums come in sizes all the 
way down to tiny versions for use with 
flexible shafts and mini-grinders. 


Pneumatic sander from Conover 
Woodcraft consists of an inflatable 
drum (chucked into a drill here) over 
which you slip long abrasive sleeves. 


В Gum-rubber cleaning stick is an 
excellent accessory for any sanding 
tool. Press it firmly against a running 
tool, and it will clean clogged sand- 
paper, greatly increasing cutting speed 
and extending the life of the paper. 


G Beveled sanding disc from Sears 
fits on your table saw. The disc can do 
a fine job of edge-sanding boards to a 
uniform size. One side of sanding disc 
is beveled two degrees. Tilting your 
saw arbor two degrees to the left puts 
the upper half of the disc in a vertical 
position, which gives you a virtually 
straight sanding line parallel to the 
grain of the wood. 


Disc sander from Porter Cable 
with a power paint-remover attachment 
is the ideal tool for stripping siding 
down to bare wood. The sander takes 
seven-in. steel discs with carbide grit 
or ordinary sandpaper, and the attach- 
ment can be adjusted to the best cut- 
ting depth and disc angle for swirl-free 
sanding or can be used as a polisher. 
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more per minute). They work fast and 
give swirl-free work. 

Abrasive cords and tapes can sand 
and clean all kinds of turnings, on a 
lathe or off. Wide tapes are best on 
cylinders and straight tapers. The nar- 
rower cords and tapes are better on 
more-intricate work. 

Combination shaver-sander tools are 
good for wood sculpture, and they dou- 
ble as auto-body tools. The tools come 
with blades for shaving and shaping 
wood, plastic, and soft metals. If you 


В Sanding-block machines, such as 
the Porter Cable (center rear), Makita 
(upper left), and Ryobi (front right), are 
really commercial tools and are surpris- 
ingly fast workers for their size. Black 
& Decker's new 4020-10 sander (lower 
left) has a dust-collection system that 
sucks up sanding debris, as does the 
Craftsman 9GT1068 (far right). 


E Big, powerful belt sanders, such 
as the four-in. Hitachi SB-10 (right) and 
Ryobi B-7100, handle work easily. 


[9 sana, grind, or do fine flex shaft 
work with Black & Decker's Finishing 
Machine. The tool takes a six-in. disc, 
a five-in. grinding wheel, and—with 
special kit—a flexible shaft. 


replace the blades with carbide-grit 
sanding plates, you'll be ready for 
coarse to medium sanding jobs. 3] 


SUPPLIERS OF SANDING EQUIPMENT 

Black & Decker, 3012 Highwoods Bivd., Raleigh NC 27625 
(finishing machine, $80, and 4020-10 sander, $161). 
Clemens Custom Tackle, Box 860, Wescosville PA 18106 
(abrasive grit): Conover Woodcraft, 18125 Madison Rd., Park- 
man OH 44080 (inflatable drum, $75); Leichtung, 4944 
Commerce Parkway, Cleveland OH 44128 (wide sanding 
tapes, $12 for three-roll set, and smaller tapes and cords); 
E.C. Mitchell, Box 607, Middleton MA 01949 (sanding cords 
and tapes); Porter Cable, Box 2468, Jackson TN 38301 
(power paint-remover disc sander, $240); Shopsmith, inc., 
750 Center Dr., Vandalia OH 45377 (kit of two-in. sanding 
drums with 24 sleeves, $24); Woodcraft Supply, 41 Atlan- 
tic Ave., Box 4000, Woburn MA 01888 (Sand-O-Flex, $19). 


Eight strips of abrasive on Flap Sander, 
backed by tufts of stiff bristles, conform 
to almost any contour. They make short 
work of jobs you once had to do by hand. 


Flush flap sander 


Anyone who hates sanding must love 
brush-backed flap sanders. That's why 
Merit Abrasive's Sand-O-Flex has been 
one of my favorite tools for sanding con- 
tours and stripping paint and rust. 

Now 3M has entered the field with 
a similar tool that has a few advan- 
tages over my old standby. First, the 
Flap Sander is cheaper: about $15 ver- 
sus $19. Second, it's lighter and easier 
to handle in an electric drill. And third, 
because of its flat end plate, it can sand 
almost flush into a corner. (The adjust- 
ing knob on Sand-O-Flex protrudes 
from its end plate and makes flush 
sanding more difficult.) 

Unlike the Sand-O-Flex, which uses 
an eight-arm, octopus-like roll of abra- 
sive cloth, the 3M Flap Sander uses 
eight individual strips. 

Abrasive costs? Sand-O-Flex refills 
cost more (about $4.60 a roll versus 
$3.75 for eight 3M strips), but each roll 
contains about twice as much abrasive 
cloth, so the edge here goes to the 
old-timer. Finally, the Flap Sander has 
almost no tendency to grab the work. 
And if your hands contact the whirling 
abrasive, about all you get are smooth 
fingernails.—A. J. Hand 


Tiling for passive 


ity to store and conduct heat. However, 
when tile is to play an energy role be- 
side its decorative function, there are 
some important things to keep in mind. 


eramic tile is a natural choice for 
flooring in a passive-solar struc- 
ture, such as this add-on sunspace 
to a fieldstone house, because of its abil- 


By DANIEL RUBY 


The floors of passive-solar buildings are 
frequently used for thermal mass. An 
add-on greenhouse built on a poured 
or concrete-block slab thus avoids the 
need for water drums, rock beds, or 
internal masonry walls. However, it 
is important that the floor be finished 
with material that readily absorbs 
heat and conducts it to the underly- 
ing mass. The common-sense choice 
is ceramic tile. 

Depending on the color and density 
(but not the finish or glaze) of the tile, 


performance will vary considerably. 
Major tile manufacturers specify the 
following thermal characteristics for 
their products: absorptance (the per- 
centage of incident solar energy ab- 
sorbed); specific heat (the quantity of 
heat needed to raise tile temperature 
by one degree F); emittance (percent- 
age of absorbed energy reradiated as 
heat); diffusivity (rate at which a tem- 
perature wave progresses through the 
tile); thermal conductivity (quantity 
of heat transmitted through tile per 
unit of time); and thermal expansion 
(change in size of tile with change in 


temperature). Suitable tiles for pas- 
sive solar have absorptance and emit- 
tance of around 80 percent. 

Not all sunspaces can be built over 
concrete. Architect Jeff Milstein's add- 
on sunspace |PS, May '82], built on a 
raised wooden platforrn, used a tile 
floor to supplement other thermal stor- 
age. The drawings on the facing page 
show the comparative performance of 
three common tile-floor constructions. 

For more information, write to 
American Olean (Publicity Dept., 1000 
Cannon Ave., Lansdale, Pa. 19446) for 
booklet 1960. us 


Dark colors are best, but medium shades of tile (like these 
blue-brown Primitive Encore tiles from American Olean) 
can be sufficiently absorptive for solar applications. Shuf- 
fling boxes of tiles before laying (1) ensured a scattered color 
scheme. Slightly larger-than-usual joint was left (2) to allow 
for thermal expansion. Random tiles were checked for even- 
ness of bond (3) because air pockets hamper heat conduction. 
Floor was laid so that cut tiles abutted rear stone wall (4), 
which provides greenhouse with additional thermal mass. 


Sunspace for fieldstone house was 
added over existing patio after rei 

forcing and leveling. Tile readily con- 
ducts heat between slab and room air. 


ILLUSTRATIONS BY GERHARO RICHTER 


Shapers are fo 


any people think 
of a shaper as a 
professional lux- 


ury. But consider how 
many ways a shaper can 
be used in a home work- 
shop. Dozens of joints and 
smooth forms come easy to 
it. And for cuts that can't 
be made conventionally, 
there are special guides 
and custom-made jigs. 
Once you've run through 
this tool's expanded reper- 
toire, you'll wonder how 
you ever managed with- 
out a shaper. But a pro- 
spective buyer needs to 
know what features to 
look for—such as easily 
changed and adjusted 
spindles and a powerful, 
high-speed motor. 


By R. J. DE CRISTOFORO 
Drawings by Gerhard Richter 


It's a mistake to label the shaper a 
tool only for professional cabinet 
shops. It can be as useful to you as a 
table saw or drill press. 

Look around your home, and you'll 
discover myriad professional joints and 
smooth forms that can be duplicated 
on a spindle shaper: 

* Lips on cabinet doors. 

* Rail and stile joints on wood doors 
and windows. 

* The hinged joint on a drop-leaf 
table. 

* Decorative edges on table tops, 
chair backs, and cornices. 

* Structural and decorative wall 
moldings. 

Basically, a shaper is a power tool in 
which a spinning cutter of simple or 
complex design (see sketches) grooves 
or shapes the edge of a wooden work- 
piece moved past it on the tool's table. 
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It must be structurally hardy (and 
most are) because it has to run at high 
speeds and withstand considerable 
side thrust without damage. A shaper 
for the home shop also should have: 

* A vertically adjustable spindle for 
maximum control of cutter height. 

* Interchangeable spindles so you 
can use a variety of cutters. 

* High speed (about 10,000 rpm). 

* Plenty of power (/ hp minimum, 
34 to one hp preferred). 

* A reversible motor—often re- 
quired by the job but also important 
so you can get more versatility from 
any cutter you buy. 

Of the four principal ways to shape, 
the most common is with the work- 
piece steadied against the fence that 
comes with the tool. It is adjustable 
as a unit and has in-feed and out-feed 
facings, separately adjustable. Always 
use the fence for straight-line shaping. 

A second way to use the shaper is 
with the work against collars. Collars, 
used under or over the cutter (or both), 
do two jobs. They control the depth of 
the cut and provide a bearing surface 


PHOTOS BY THE AUTHOR 


for the work. Collars are good for free- 
hand shaping of circular or curved 
edges that can't be supported by the 
fence. 

Special guides for particular types 
of work offer a third way to shape. One 
example, an adjustable V-block, is 
shown in the photos. 

And last, you can use custom-made 
jigs for cuts that can't be made con- 
ventionally. An example: the 45- 
degree miter-and-chamfer jig shown. 

There are more than a dozen differ- 
ent cutters you can mount on a shaper 
spindle, but the most practical (and 
most popular) is the three-lip solid cut- 
ter with a 12-inch spindle hole. Check 
manufacturers' catalogs, and you'll 
find these in perhaps 20 to 60 differ- 
ent shapes. You'll also see options that 
you can have custom-made—that is, 
profiles of personal design. 

Some cutters are single-purpose (the 
shape they produce is for a specific 
kind of job); others are combination 
cutters (only part of their profile is 
used to form the shape you want). 
Remember that any cutter, whether 


e shops, foo 


Slow and easy does it as the work is firmly fed against the 
cutter (D; the block in the foreground is a return, or end 
cut. An adjustable V-block (2) aids in edge-shaping a num- 
ber of similar circular pieces. Short bolts, used in the table's 
threaded holes, will hold the jig. A special high-rise fence 
(3) provides optimal support for wide stock. Shaping work 


single-purpose or combination, can be 
used for a partial or full cut, depend- 
ing on the shape you want. Examples 
of single-purpose cutters include: glue 
joint, drawer joint, door lip, table edge, 
multi-bead, and panel raiser. Exam- 
ples of combination cutters include: 
half and quarter round, cove and bead, 
quarter round and bead, and cove and 
quarter round. There are also matched 
sets of cutters, among which are tongue 
and groove, flute and nosing, drop-leaf- 
table joint, and cabinet set. 

The shaper is a high-speed machine, 
but that doesn't mean you should rush 
the cut. А steady feed—only as much 
as the cutter can handle without pro- 
test—is best. If you have a light-duty 
machine and are making an excep- 
tionally deep cut, there's nothing 
wrong with whittling down to the final 
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on miter cuts goes easier with the angle guide in place (4). 
Here, parts are being grooved for a spline assembly. On 
such jobs, the jig can be made to handle wider work by 
removing the forward, left-hand post. The same jig works 
for chamfering (5). Cutters may be single-purpose or combi- 
nation types (6), which can be used in a variety of ways. 


SOME SHAPER BASICS 
NE 


ra 


OF WORK FEED > 


Shaper basics: Work should always 
be fed against the cutter's rotation. 
When the entire edge of the stock is 
to be removed, the out-feed fence 
should be adjusted to provide support 
for the workpiece after the cut has 


been made. The fence surfaces should 
be set on the same plane if only part 
of the edge is to be removed. When 
shaping freehand, be sure the work 
has ample bearing against the collar, 
and use at least one fulcrum pin. 
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shape by making more than one pass. 
You're likely to have some splinter- 
ing at the end of the cut when end- 
shaping. This can be minimized by 
using a backup block. Or you can 
eliminate the problem by shaping a 
piece a bit wider than you need, then 
removing the waste material by saw- 
ing or jointing. When shaping four 
edges, do an end cut first and then 
work the remaining sides in a se- 
quence that allows the last cut to be 

made with the grain. 
Edges to be shaped must be in good 
[Continued on page 184 


A wide variety of joints (top photo) was 
accomplished on a shaper with a sin- 
gle М-їп. blank cutter. Clockwise from 
top: a double tongue-and-groove joint, 
single tongue-and-groove joint, dado 
rabbet, rabbet, double grooves for slid- 
ing doors, splined edge-to-edge joint, 
and splined edge-to-surface joint. Bot- 
tom photos: A set of matched cabinet 
cutters shapes the rail (coping cut, far 
left) and stile (left) for a door frame. 


Arc welding is the best way to join heavy pieces of metal. The 'A-in. steel plate above is for a boat-trailer fitting. 


Joining 
metal to metal 


oldering, brazing, and welding are 
the three basic ways of joining metal 
to metal. Each requires different 
equipment, ranging from a simple sol- 
dering iron ($12) or propane torch ($19) 
to an oxyacetylene welding outfit ($240) 


plus gas tanks ($276). Can you learn 
these techniques from a book? In most 
cases, yes—and they're even fun. But 
you should be aware of a few problems 
before you start. Above all, proper clean- 
ing and the right heat source are critical. 


By E. F. LINDSLEY 


When you glue together a wood joint, 
you usually have to wait overnight be- 
fore taking the clamps off. But when 
you solder, braze, or weld a metal joint, 
it's almost instantly solid. That's one 


reason why working with metal is fun: 
The job progresses steadily, without 
pauses. 

You'll find that when you've learned 
to join metal together, many jobs that 
once seemed out of reach become rou- 
tine. Soldering audio-component con- 


nections, brazing a cracked bicycle 
frame or fireplace tool, or building a 
wrought-iron patio table, trailer hitch, 
boat trailer, or child's swing set are a 
few typical metal-joining jobs that be- 
come easy with a little practice. 
Continued 


A carbon-arc torch (1) is the least-costly 
tool to supply adequate heat for a braz- 
ing job such as this. It's also great for 
bending, heating, and hardening and 
tempering. Arc heat is gentle; there's 
no blowing, as with a gas torch. MAPP 
gas or high-temperature propane torch 
(2) used for brazing might have a flame 
too ragged for a neat job; however, a 


wide flame on thin tubing generally 
works well. Oxyacetylene welding (3) 
is ideal for tacking parts or making 
small joints in thin stock. It provides a 
lot of control, particularly on metal 
such as this thin-wall tubing. The torch 
shown is of a small size—sometimes 
called an aircraft torch—but it's big 
enough for most jobs around the home. 


Most of the skills you need can be 
self-taught, though detailed instruc- 
tions are beyond the scope of this arti- 
cle. Once Гуе given you the basics, 
check your library and bookstores for 
books on the aspect of metal joining 
that most intrigues you. À good start 
is Electric and Gas Welding, which 
also covers brazing and soldering (avail- 
able from Popular Science Books, Box 
2033, Latham, N.Y. 12111). Learning 
techniques from a book won't make 
you a professional pipeline welder or 
equip you to execute exotic aircraft 
welds, but you can learn to make most 
ordinary metal joints. 

Basic techniques include: 

Soft soldering. You melt solder (a 
mixture of tin and lead, usually about 
half and half) so that it flows into the 
joint and adheres to the pieces being 
joined. The heat (from 350 to 450 de- 
grees F) typically comes from a sol- 
dering iron, gun, or torch. Soldering 
works best on copper, brass, tin plate, 
and galvanized- and light-steel parts. 
Solder has excellent electrical con- 
ductivity and seals well, but it doesn't 
have much strength, so it's not for 
heavily loaded joints. 

Silver soldering. Silver solder con- 
tains about four percent silver. It's 
stronger and stays brighter than soft 
solder, but it melts at the same tem- 
perature. Use it where extra strength 
is needed. 
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Brazing. You melt a bronze (copper- 
zinc) rod and let it flow into the joint 
much like soft solder, but the melting 
point of the rod is 800 to 1,000 de- 
grees Е Brazed joints are relatively 
strong, often as good as a weld where 
great stress isn't involved. 

Welding. You melt the pieces of metal 
together, usually adding extra metal 
from a steel filler rod or electrode. 
Welding makes the strongest joint in 
common steel. It requires high temp- 
erature—over 2,700 degrees F—from 
either an arc (electric) welder or an 


oxyacetylene torch with gas supply, 
gauges, and regulators. 


How to solder 


Soft soldering is the easiest metal- 
joining technique to learn, but you 
must remember three basics: cleanli- 
ness, flux, and heat. 

First, the joint metal must be clean 
of grease, bits of insulation (in wir- 
ing work), and dull surface oxide that 
forms on metals. 

Second, choose the right flux. Flux 
brushed on a joint acts to clean away 


oxide and keeps air from the joint so 
the solder wets the metal and flows 
smoothly. Some materials, such as gal- 
vanized iron or copper roof flashing, 
solder best with an acid-bearing paste 
flux. Such flux is also used for copper- 
tubing fittings, but don't use corrosive 
fluxes for electrical work: They spat- 
ter and cause long-term corrosion. 
Instead, use a resin flux and resin- 
core solder. 

Your third important decision con- 
cerns what heat source to use. For cop- 
per tubing, a propane torch is ideal. 
Propane is also handiest for larger jobs 
away from an electrical connection. 

For heavy jobs, use a husky solder- 
ing iron. About 200 watts handles 
most big jobs, but such irons are too 
clumsy for smaller joints and wiring. 
The best choice for average jobs around 
the home is a 125-watt soldering gun; 
it heats in a few seconds. 

For building or repairing electronic 
equipment, you'll need one or two elec- 
tric irons with small tips (25 to 45 
watts) to work in tight places and 
confine the heat so you won't dam- 
age parts. 

Soldering is easy. Start with a clean 
iron or gun tip. Clean it by wetting 
it with solder and wiping it with a 


damp sponge. Work the tip in solder 
and flux until it's fully tinned. The 
trick is to get good contact between 
the workpiece and the gun so the metal 
is hot enough to melt solder touched 
to it. Don't simply melt the solder and 
drip it on. 

Your eye is the best way to judge a 
joint. The solder should appear to sink 
into the joint. There should be smoothly 
blended edges where solder meets 
metal. Remove the heat and allow the 
joint to cool; but remember, it's easy 
to ruin a solder joint by letting the 
parts move while the solder is still 
soft. Experienced solderers rig up 
clamps or holders to secure parts. 


Brazing 


You can braze almost any steel or 
cast-iron part, from a heavy garden- 
tractor casting to the tiny snaps on a 
purse. Heavy castings or thick pieces 
of steel should be ground to form a 
60-degree V-channel almost to the cen- 
ter of the pieces to be joined. Leave 
enough metal, however, to match bro- 
ken edges. 

You can buy a flux-coated rod, but 
my experience has been that a plain 
rod used with borax flux does just as 
well (sometimes better, because you 
can sprinkle flux into the joint). Just 
before using the rod, coat the tip by 
heating it for a few seconds and then 
dipping it into the flux. 

To braze a joint well, the heat source 
must match the job. In recent years, 
much attention has been given to su- 
perhot propane and MAPP torches. 
Such torches handle only light braz- 
ing, such as thin tubing or conduit. 
Their major drawback is that they 


Solder joints are best for heavy-wire 
electrical connections (4). The gun heats 
the wire, and when solder is touched to 
the joint, it flows into the twists. Heavy 
brazing to fill a V-groove in this broken 
casting (5) requires a lot of heat. An 
oxyacetylene torch is being used here, 
but a 50-amp carbon-arc torch could 
also do the job. Torch soldering is a 


must be operated wide open; instead 
of a neat, pinpoint flame, you get a 
broad, ragged flame that might put 
heat everywhere but where you want 
it. MAPP-oxygen combination torches 
provide a better flame pattern, but 
they use expensive oxygen at a high 
rate and can't deliver the sustained 
heat needed for brazing castings or 
large joints. 

Carbon-arc or oxyacetylene torches 
are the two most reliable heat sources 
for large brazing jobs. Either one 
gives you flame control and more than 
enough heat. 

Brazing light metal is as easy as 
soldering. After cleaning the joint, 
simply warm it with the torch, sprin- 
kle on a little flux, and start heating. 
When the flux has melted and formed 
a glassy surface, the metal is hot 
enough. Touching the rod to the sur- 
face should produce a puddle of mol- 
ten brazing metal. The metal will 
follow the heat, so lead it along and 
add rod material as needed. Watch for 
a smooth flow and even penetration 
of the joint. 

Beginners often use too much heat— 
the braze metal starts to bubble and 
skitter on the surface. This indicates 
that the zinc in the rod is burning out. 
If it starts bubbling, let the metal cool, 
clean the joint, and start over using a 
little less heat. 

You can use the same technique, 
with a couple of exceptions, on cast- 
ings with deep V-joints. Because cast 
iron is a brittle metal, expansion and 
contraction under the torch can cause 
cracking. To reduce this tendency, 
warm the casting evenly over a large 

Continued 


standard way of assembling such things 
as copper-tubing fittings (6). Touch sol- 
der to the side opposite the torch; when 
the proper temperature is reached, sol- 
der will flow and be drawn into the 
joint by capillary action. The flame, 
which is invisible in the photograph, 
was modest but concentrated and came 
from a conventional propane torch. 


area before starting. When the joint 
is completed, bury the part in dry sand 
so it cools slowly. If the part is pre- 
cious or irreplaceable, don't gamble; 
take it to a professional. 

To braze deep V-joints, start by tin- 
ning the sides of the groove with a 
thin coat of braze metal. When the 
metal has adhered well, fill in with 
more metal in a series of passes. 

Because it's easy to build up tough 
and durable braze metal, you can often 
repair a worn part (worn pivot holes, 
for example) and then drill, tap, or re- 
form the braze metal to restore origi- 
nal contours and dimensions. 


Welding 


Both electric-arc and oxyacetylene 
welding require considerable practice, 
but you can teach yourself. 

An electric-arc outfit consists of a 
heavy transformer to step down house- 
hold voltage and step up amperage. 
Typically, you start with 120 volts at 
the wall plug and wind up with 30 
volts at the arc; the amperage may 
be stepped up to 100 amps from a 30- 
amp fused circuit. 


Home electric-arc welders come in 
several sizes. A 100-amp model han- 
dles most jobs, and you don't need а 
heavily fused 240-volt circuit, as you 
would with a larger welder. However, 
you need a good 30-amp circuit with 
no other loads on it. 

Two cords plug into the welder. One 
is a ground that clamps to the work. 
The other has a holder to grip the 
welding rod. When you touch the rod 
to the work, the circuit is completed. 
The arc generates enough heat to melt 
both the workpiece metal and a flux- 
coated electrode clamped to the holder. 
It flows into the joint as you go along. 

Another kind of electric welder is 
the carbon-arc torch. It has two plug- 
in terminals; two cables run through 
the torch handle to holders gripping 
two small carbon sticks. When the two 
tips are touched together and then 
separated slightly, you get a continu- 
ous, fan-shaped flame (or spark) with 
a temperature of about 9,000 degrees Ё 

The advantage of a transformer 
welder is that its initial cost plus an 
occasional package of electrodes is the 
total cost. You'll probably never no- 


What you need for joining metal 


For Soldering 

Large soldering iron 
Soldering gun 
Small-tip soldering iron 
Propane torch 

Wire solder, resin core 


For brazing (heat source depends on job) 


Torch, propane or MAPP, with adjustable flame 


Oxyacetylene gauges, regulators, and torch 


Tanks of acetylene and oxygen, refill each 
Oxypropane torch 

Arc welder, 100-amp with helmet 
Carbon-arc torch 

Gloves 

Brazing flux 

Brazing rod, pre-fluxed (five Ibs.) 


For welding (arc or gas) 
Transformer welder and helmet 


Oxyacetylene gauges, regulators, and torch 


Gloves 
Welding electrodes, E-6013 (five Ibs.) 


Mild-steel gas welding rod, *s2-in. (five Ibs.) 


Gas tanks, medium size, permanent lease 
Tanks of oxygen and acetylene, refill each 


tice the electrical cost of infrequent 
welding. 

Gas welding, on the other hand, re- 
quires a tank of oxygen and a tank of 
acetylene. A local supply shop quoted 
$276 as the price of a pair of medium- 
size tanks, permanently leased. 

Surprisingly, both gas and electric 
welding techniques have much in com- 
mon. You first must generate a pud- 
dle of molten metal, usually М to *& 
inch in diameter. The arc electrode au- 
tomatically adds filler metal as you 
move along. For general welding of 
mild steel, а ?5»-inch-diameter mild- 
steel rod works best. With gas welding, 
it takes a little time to develop the 
puddle, but once started, you move the 
torch along, rhythmically dipping the 
tip of the filler rod into the molten 
pool of metal. 

Working with molten metal demands 
plenty of attention to safety. Gas weld- 
ing requires good goggles with full 
side protection, but it's not necessary 
to wear gloves. On the other hand, 
never do arc welding or use a carbon- 
arc torch without heavy gloves and 
complete face and eye protection. Eis] 


Capillary solar collector 


weird solar collector 
has a double-deck 
absorber plate made 

of masses of plastic capil- 
laries—tubes barely broad- 


er than a hair. Air coming 
from the inexpensive, light- 
weight collector can eas- 
ily soar to 250 degrees F. 
In this scheme, it would 


be used to vaporize Freon, 
which would turn a tur- 
bine to drive a generator. 
The goal: low-cost solar 
electricity. 


By DAVID SCOTT 
Illustration by Ron Bertuzzi 


DoNAUESCHINGEN, West GERMANY 
“бее how the bottom part has melted," said Hans-Joachim 
Dietzsch, holding up a strange-looking block of plastic 
that's the heart of a solar collector. “It got too hot in one 
of our experiments." Looking closely at an undamaged 
block on his desk, I saw that it was made entirely of tiny, 
densely packed plastic tubes. It was feather-light. 


HOT AR. 
OUT 


Plastic-capillary panels are spaced 20 mm (0.8 in.) apart. 
Transparent upper panel transmits solar energy to dark 
lower panel, which absorbs it. It is reradiated as long-wave 
infrared and absorbed by the upper panel. Cool intake air 
passes through all the tubes. Now warmed, it merges in the 
central space and is drawn from the outlet by a fan. 


Two of the capillary blocks, Dietzsch told me, form an 
energy trap that can easily heat air to 120 degrees C (248 
F). *With suitable generating equipment, we calculate that 
it could produce electricity at one-tenth the cost of that 
from existing photovoltaic cells or solar concentrators," he 
said. How so? “The plastic sections are far cheaper than 
the usual hardware," he explained. "They're fixed, so costly 
sun-tracking devices are not necessary. Only air flows 
through the panels, so you eliminate weight, plumbing, 
and freezing problems you encounter using liquids." 

Dietzsch is the director of Diveno Kapillar-Technik, a 
small firm whose main products are translucent double- 
glazed windows with a thin insulating filling of the same 
plastic. The company developed a process for making the 
panels, and Dietzsch hit upon the idea of using them to 
tap solar energy. His panels are 40 mm (1.6 in.) thick; the 
tubes are 0.4 mm (0.015 in.) in diameter, with walls a mere 
25 microns (0.025 in.) thick. The plastic is a polycarbo- 
nate that can withstand heat up to 140 degrees C (284 F). 

"To generate electricity, we'll pass the hot air through a 
heat exchanger to vaporize Freon, which will feed a Ran- 
kine-cycle turbine driving a generator," Dietzsch explained. 
Meanwhile, tests are under way in the Swiss Alps. The 
sun-drenched site at a 3,450-meter (11,319-ft.) altitude sim- 
ulates solar radiation in subtropical climates— Dietzsch's 
primary targets. A test panel is fed chilly mountain air. 
Outlet temperature is regulated by varying the fan speed. 
"That melted plastic I showed you was up there when the 
fan momentarily ran too slowly," explained Dietzsch, “апа 
the air inside rose to 150 degrees C [302 F]." Шз] 


Kit plastic greenhouses 


wo new greenhouse kits have plas- 
tic frames that are unique. One can 
be used to water the plants: The sup- 
porting pipe acts as a conduit for the 
sprinkling system. The other has a frame 


By CHARLES A. MILLER 


Greenhouses not only add value and 
beauty to your property but allow you 
to garden year-round. 

However, a greenhouse can be ex- 
pensive, unless you do part of the 
building yourself. One way to save is 
to build the greenhouse from a kit. 
Shown below are two new greenhouse 
kits that use a plastic framework. 
That means they're thermally more 
efficient than aluminum-frame green- 
houses (plastic doesn't conduct heat to 
the outside as readily as aluminum) 
and generally less expensive. 

One of the designs (insets), from 
Loren Greenhouses (10837 High Ridge 


Road, Jacksonville, Fla. 32339), has 
а built-in irrigation system: The PVC 
pipe used for the frame conducts water 
to sprinklers in the rafters. The sprin- 
kling system is automatically operated 
by a clock, which controls a solenoid 
valve to turn the water on and off at 
selected times. The same system can 
spray fertilizer or insecticide. 

The Loren greenhouse comes in two 
sizes. The larger one, called the Amer- 
ican, is 10 by 16 feet; it costs $1,995. 
The Mini American is eight by 12 feet 
and costs $1,595. 


Home add-on 


The System II Garden Wall, made 
by Thermodular Designs, Inc. (5095 


PVC pipe provides support and plumbing for Loren greenhouse (insets). Main photo: Thermodular model attaches to house. 


made of weather-resistant plastic that 
supports double glazing. Why plastic? 
It's thermally more efficient than alum- 
inum, so it won't conduct heat readily 
to the greenhouse exterior. 


Paris St., Denver, Colo. 80239), uses 
a frame of Uniroyal's weather-resist- 
ant Rovel polymer over an extruded 
aluminum core. The glazing is ?4-inch 
insulated double-pane glass. 

The greenhouse fits onto a sill plate 
anchored to a standard foundation (the 
base extrusion fits over the sill plate). 
It attaches to an outer wall of a house 
and can be used as a sun room or 
sauna enclosure. 

The kit is modular and comes in a 
variety of sizes. A six-by-20-foot green- 
house for a knee-wall foundation costs 
$6,108. Fans, doors, and windows are 
extra, but you can save by ordering 
them locally. Both the Loren and Ther- 
modular kits require foundations. Is) 


ome mechanics say 

vibration and hand- 

ling gremlins are nor- 
mal for front-wheel-drive 
cars. Don't believe it. The 
key to a trouble-free front- 
drive is knowing how to 
trouble-shoot when a prob- 
lem occurs. Can you read 
the signs of impending 
trouble? Does your steer- 
ing wheel shake from side 
to side? Do you hear a 
whine when you coast to 
a stop? Is there a clunk- 
ing or snapping noise 
when you take off? Get- 
ting the answers to these 
tough-to-solve glitches be- 
comes simple after you 
know when, where, and 
how to look for clues. Most 
front-drive problems can 
be cured using a shop 
manual, a torque wrench, 
and the PS trouble-shoot- 
ing table. 


By GEORGE SEARS 
Drawings by Russell von Sauers 


Front-wheel drive is here to stay. Of 
the 499,911 new cars made by Ameri- 
ca's Big Three and registered in this 
country in March of this year, 208,513 
(about 42 percent) were front-wheel- 
drive (FWD) vehicles. Four years ago 
only a handful of cars manufactured 
here had FWD. 

Furthermore, about 85 percent of 
the total domestic automobile produc- 
tion in 1985 will consist of FWD units. 
Considering that most imports have 
or will have FWD, you can safely con- 
clude that your chances of eventually 
owning an FWD car (if you don't 
already) are practically certain. АП of 
this means that you could be faced 
with front-drive-related problems 
sooner than you think. 


Finding the clues 


So, your front-drive car has a shim- 
my. How do you know when you drive 
your car whether what you're feeling 
is vibration or oscillation? 

If the steering wheel shakes from 
side to side, it's oscillation. The source 
of this type of problem is usually tire- 
wheel imbalance, excessive lateral 
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run-out on tires, or wheel damage. But 
if you notice oscillation only when 
braking, have your mechanic check for 
brake-rotor run-out. 

Lateral run-out refers to wear on 
the outer edges of a tire. It can cause 
the tire and wheel to wobble. Meas- 
ured with a gauge at the shoulder of 
the tire, lateral run-out should not ex- 
ceed two millimeters. If it does, replace 
the tire. 

If the steering wheel shakes up and 
down when the car isn't moving, check 
the engine idle speed. If it's even 
slightly below specification, a trans- 
verse-mounted engine can roll and 


cause vibration— though, technically, 
this isn't vibration. 

However, if the steering wheel shakes 
up and down while the car is moving, 
it is vibration. First, see that acces- 
sory mounting bolts and drive belts 
aren't too loose, too tight, or damaged. 
Tighten the mounting bolts to the lim- 
its specified by the manufacturer in 
the service manual. Make a close ex- 
amination of the accessory mounting 
brackets for cracks. 

Ап accessory is any component that's 
attached to the engine by a bracket. 
This includes the air-conditioning 

Continued 
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alternator, power-steering 
pump, starter motor, and automatic 
speed control. 


Tach testing 


If none of these is causing vibration, 
it's time to connect a tachometer 
(sketch 1) and test the car on a long. 
smooth stretch of road. (When connect- 
ing a tachometer for the noise test, 
thread the tach's leads through the 
door jamb, not through the window. 
Otherwise, wind noise will mask the 
sound you're attempting to hear and 
eliminate. Shut off all accessories, and 
close the windows tightly during the 
test.) On the road, try to determine 
at what engine rpm the vibration 
occurs. Now, take the car beyond the 
speed at which the vibration occurs. 
Shift into neutral, and take your foot 
off the accelerator pedal. 

As the car coasts down through the 
speed at which the vibration is first 
noticed, determine whether vibration 
is occurring. If it is, the problem is 
probably caused by excessive radial 
run-out. 

Radial run-out refers to the differ- 
ence between the high and low spots 
along the tire's tread. The vibration 
from this fault can sometimes be cor- 
rected by balancing to offset the high 
spot of the wheel with the low spot of 
the tire. If balancing doesn't solve the 
problem, the tire must be replaced. 

If there's no vibration during the 
coast-down phase of the road test, the 
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problem is in the engine or transaxle— 
the differential-and-transmission com- 
bination. To find out which of the 
major components is at fault, stop the 
car and put the transmission in neutral. 
Speed up the engine until the tachom- 
eter is reading at the rpm at which 
vibration occurred. 

Feel any vibration? If so, the prob- 
lem is engine-related. If not, you have 
a transaxle problem. 


Engine problems 


Most engine-related problems are 
not caused by the engine but by 
subcomponents that hold the engine 
to the frame or control engine motion. 
Subcomponents are the engine mounts 
(usually three), the torque rod (anti- 
roll strut), and the cross member. The 
engine mounts support and isolate the 
engine from the car’s frame. The 
torque rod controls engine pitching 
motions. Although engine mounts and 
the engine torque rod might wear and 
allow the engine to vibrate, the cul- 
prits causing engine-related vibration 
are usually bolts that are either too 
loose or too tight. 

Start with the engine-mount bolts. 
Using a torque wrench, loosen each 
bolt and then tighten to the specifica- 
tion in the manufacturer's service 
manual. Remember to re-secure not 
only the engine-mount bolts, but also 
the bolts that hold the engine mounts 
to the cross member. 

Retest the car to see whether you've 


solved the problem. No? Then turn to 
the torque rod. Different kinds are 
used for each application, but gener- 
ally it's a long rod with large rubber 
bushings at each end. One end is at- 
tached to the cross member, the other 
to the car body. As the engine tries to 
roll fore and aft, the torque rod is sup- 
posed to restrain it while the rubber 
bushing absorbs the vibrations. 

Check to see whether the bushings 
are in good shape. Finally, loosen the 
torque-rod bolts and re-tighten them to 
specification (sketch 2). Retest the car. 

Still have vibration? Check the cross 
member and cross-member support 
bolts. See that they're all present. 
Someone on the production line may 
have failed to insert one. Loosen each, 
and re-tighten to specification. 

Even after all of this, you might still 
be experiencing engine-related vibra- 
tion. The reason might lie with the 
torque rod. When FWD was still new, 
some cars were equipped with torque 
rods that were, to put it mildly, under- 
strength. Even when properly torqued, 
they can't restrain the engine enough 
to prevent vibration. 

Recently, Moog Automotive, Inc., in- 
troduced a retrofit part called Torque 
Strut, which replaces original-equip- 
ment torque rods. It resembles a min- 
iature shock absorber. 

Torque Struts are currently avail- 
able to replace torque rods in GM 
FWD cars. Others are being designed 
for Chrysler and Honda. Before you 


rush out to buy one, however, you 
might want to rule out transaxle- 
related possibilities that cause 
vibration. 


Transaxle problems 


You usually don't have to look far 
to find the cause of transaxle vibration. 


It can be as simple as a mismatched 
drive shaft. 

Has your car had a vibration prob- 
lem from the time it was new? Per- 
haps the wrong-length drive shaft was 
installed. Car makers use various-size 
shafts for different applications. There 
could have been a mix-up on the pro- 
duction line. 

To find out, measure the length of 
each shaft (there are two) from the 
edge of one constant-velocity (CV) boot 
to the edge of the other CV boot. Com- 
pare the measurement with the shaft- 
length specification in the service 
manual. If your measurement and the 
manual's specification don't jibe, re- 
turn the car to the dealer for a shaft 
replacement. 

Now, examine the flange of each 
shaft. That's where the shaft connects 
to the transaxle. In some cars the 
shafts are bolted to the transaxle. 
Make sure the bolts are tightened to 
about 40 ft.-Ibs. 

Finally, examine each CV boot. If a 
boot is cracked or torn, water and dirt 
might have seeped into the joint and 
caused the joint to rust or wear. The 
boots are weak links in the transaxle 
system. Inspect them often to deter- 
mine whether they're in the early 
stages of cracking. It costs much less 
to replace the boots than to replace a 
CV joint. 


Listening for trouble 


Noises come in all varieties— 
whines, grinds, clunks, snaps, clicks, 
drones, moans, rattles, and buzzes. 
Pinpointing the condition under which 
the noise occurs is vital. 

There are three categories of noises: 
run-up, coast-down, and torque-sensi- 
tive. For run-up, you accelerate nor- 
mally until you reach the rpm at 
which the noise occurs. For coast- 
down, you shift to neutral and allow 
the car to coast down through the 
speed at which the noise occurs. Torque- 
sensitive noises occur when you shift 
back into gear from coast-down and 
accelerate to put the engine and 
transaxle under load to provoke the 
sound. 

But remember, all the suspicious 
sounds you hear won't necessarily come 
directly from the front-drive setup. For 
instance, loose or worn wheel bearings 
can cause a whining or grinding noise. 
To check, raise the vehicle on a hoist 
and place your hands at the six- and 


12-o'clock positions (sketch 3). Rock 
the wheel back and forth to check for 
wear or misadjustment. 


Handling problems 


Does your car wander over the road 
or pull to one side? Is there excessive 
play in the wheel, or is it hard to 


steer? Handling problems are rarely 
the sole fault of the front-drive system. 
The same problems occur with rear- 
drive cars. The causes are usually 
found in the suspension, steering, or 
braking systems. 

For instance, a car that wanders and 
refuses to track might simply have im- 
properly set toe angles. The front 
alignment might have been knocked 
out of whack by the curb you slid into 
on a rainy Monday. 

Steering pull is another problem 
that can give front-drives an unde- 
served bum rap. Before you test the 
vehicle, check tire pressures. Low or 
uneven pressure causes pulling, insta- 
bility, and hard steering. You might 
also want to check to make sure the 
tires on the same axle are both the 
same size. Then select a smooth, flat 
road with as little traffic as possible. 
Even a road with a slightly crowned 
surface will cause the car to steer to- 
ward the shoulder. 

If the car pulls only when you apply 
the brakes, the problem is obviously 
in the braking system. When you're 
trying to diagnose a front-drive's brake 
system, it's important to keep in mind 
that most use a "diagonal braking" 
master cylinder. Today's master-cylin- 
der reservoirs are split into two cham- 
bers. In a rear-drive vehicle, one 
chamber supplies the hydraulic fluid 
for the front discs, and the other sup- 
plies fluid for the rear drums. If there's 
a leak in either system, the other half 
of the system can bring the car to a 
stop. But in a front-drive car most of 
the car's weight is over the front 
wheels, and in a panic stop, the front 


of the stopping. If the front-brake sys- 
tem should fail in a front-drive with 
the older-style fluid reservoir, the stop- 
ping distance would be dangerously 
long. For that reason. front-drives use 
a diagonal system: Each chamber pro- 
vides hydraulic pressure to a front disc 
and rear drum on opposite sides. 


Does the car wander after you've 
checked the tire pressure? Look for 
worn MacPherson struts, incorrect 
front- and rear-wheel alignment, loose 
wheel bearings, or possibly a broken 
spring. Are the steering-rack retain- 
ing bolts tight? If not, use a torque 
wrench to snug them to the proper 
specification. Tightening the wheel 
bearings to spec (sketch 4) often can 
produce an instant cure. Loose or hard 
steering most often results from a mal- 
function in the steering system. For 
instance, loose steering is generally 
caused by worn tie-rod ends or a loose 
or worn steering-shaft coupling. 

Hard steering can occur when the 
Steering gearbox is low on or out of lub- 
ricant. Another cause of hard steering 
is damage. Perhaps you hit a rock or 
some road debris, and the steering rack 
is slightly bent and binding. Finally, 
you might want to have the front and 
rear alignment checked if you've no- 
ticed an increase in steering difficulty. 

Front-drives yield their diagnostic 
clues just as easily as the more- 
familiar rear-drives. Patience and a 
thorough step-by-step trouble-shoot- 
ing procedure are the keys to unlock- 
ing the cures. If your trouble-shooting 
takes you under the hood, avoid stand- 
ing in the same plane as rotating 
parts, such as the fan. Also, many 
front-drive cars use thermostatically 
controlled electric fans. Be aware that 
these could start up even after the en- 
gine has been shut down. (You might 
want to disconnect the fan until you've 
completed your service.) Finally, al- 
ways jack and support a vehicle on 
a hard, level surface when service 


brakes might be handling 80 percent takes you underneath it. us 
Trouble-shooting front-drive noises 
Type of noise ‘Circumstance: Probable causes 


Whine Loose wheel bearing _ 

Whine Low transaxie fluid; wrong 
transaxle fluid; transaxle 

Whine Loose or worn camshaft drive 


belt; noisy engine accessory _ 


Grind 


‘Worn wheel bearings 


Grind 


Dirt or debris in transaxle (re- 
move and examine fluid pan) 


Clunk, snap, or click 


А damaged CV joint 


Clunk, snap, or click 


Loose wheel nuts; loose or 
worn MacPherson struts. 


Steady drone or moan 


imi rly torqued or posi- 
tioned engine mounts; mis- 
routed air conditioning line or 
throttle cable; loose exhaust 
system component. 


Rattle or buzz 


Loose component; broken 
weld or disconnected bracket 
allowing sheet metal to vibrate 
or hit against adjacent area. 
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Announcing: 


Eighth annual PSAPA 


A-D coup 


1 i». 


* PRIZES: A $1,000 check will go to the 
top entrant in each of three major catego- 
ries. There will be a secondary award of 
$250 in each category for a total of $750 
additional. An honorable-mention entry in 
each category will receive a selection of 
how-to books from the Popular Science 
Book Division. 


* HOW TO QUALIFY: Your project must 
be constructed from a stated amount of an 
APA-trademarked panel appropriate for the 
intended use. Projects should be carefully 
designed for efficient layout of the panel 
or panels you select; parts should be scaled, 
arranged, and nested to minimize waste. 
You may enter your project in any of our 
three categories, specifying which thick- 
ness you choose for your half (four-by- 
four-ft.) or full (four-by-eight-ft.) panels. 
Should you choose to enter the multiple- 
panel category, you have the option of using 
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two or more different thicknesses, if that 
makes sense structurally. 

In all categories, aim for minimal waste 
and minimal use of additional materials; 
non-panel purchases must not exceed $100, 
and the construction panel you choose 
should remain the dominant material. We're 
seeking functional, structurally sound de- 
sign, but decorative or ingenious projects 
will also qualify if they represent an effi- 
cient use of the panel or panels you spec- 
ify and if they can be built with home- 
workshop tools. 


* HOW TO ENTER: Fill out our entry 
coupon, or list all information the coupon 
calls for on a separate sheet of paper— 
including a rough sketch of the APA grade 
trademark(s) stamped on the back face or 
edge of the panel you choose. Mail this with 
at least one clear photograph (black-and- 
white or color print preferred, but color 


slide is acceptable) plus a dimensioned di- 
agram of how the project parts were laid 
out on the panel or panels. А crude pencil 
sketch will suffice if it's thoroughly and 
accurately labeled with critical dimensions. 
Please don't submit scale models, full-size 
cutting patterns, or plans sheets larger 
than 18 by 24 inches. We also need a list 
of all materials used: grade and thickness 
of your panel(s) plus any lumber, hardware, 
and finishing materials (paint, stain, plas- 
tic laminate). Also jot down for us special 
construction tips you'd like to pass on to 
anyone attempting to duplicate your proj- 
ect. If no publishable photo exists, POPULAR 
Science and APA reserve the right to ar- 
range photography at your convenience 
(and our expense). Entries must be deliv- 
ered to the Tacoma post office box by March 
1, 1984; upon delivery, publication rights 
belong exclusively to APA and PopuLar 
Science unless neither exercises the option 


design competition 


fter seven years of 
limiting eligibility 

to projects built of 
softwood plywood, we 


now open the contest to 
all properly identified 
structural panels. We offer 
$3,750 in cash awards, in- 


cluding $1,000 First Prizes 
in the three categories de- 
Scribed below. Each entry 
has nine chances to win. 


To those readers who've found the past entry rules for 
this now-famous project contest restricting or discrimina- 
tory: Rejoice! Porutar Science and the American Plywood 
Assn. have just liberated you. You can qualify for next 
year’s prizes by building your project from any structural 
panel bearing an APA stamp. That means you aren't lim- 
ited to softwood plywood but can choose any of its prolifer- 
ating cousins seen in the photo at left: particleboard 
(appropriate only for indoor projects); waferboard (one of 
the newer construction panels, available in the same thick- 
nesses as plywood); oriented-strand board (OSB); or a hybrid 
panel called com-ply. (APA doesn’t stamp hardwood ply.) 

The samples of these four panels—with one edge cut at 
an angle to show inner structure—are displayed on a piece 
of standard plywood (bearing one type of grade stamp) to 
demonstrate that you now have a broad choice of five dis- 
tinct panels for your project entries. 

PS reviewed the characteristics of waferboard in the July 
issue and presented sample projects made from it. And 
over the years, a number of particleboard projects have 
appeared in this magazine. But com-ply and OSB are rela- 
tively unfamiliar. Com-ply may remain so because as we 
go to press, no mill manufacturing it. You may find com- 
ply panels stocked at large lumberyards, and you should 
be able to order some for later delivery, but com-ply pro- 
duction is erratic. That’s too bad because it’s a potentially 
interesting material, and I was looking forward to seeing 
what the ingenious PS workshopper might do with it. Edge 


within six months of receipt in Tacoma. 
Print the category you're entering (V 


treatments, particularly, could have design value because 
com-ply has a core of “reconstituted wood” (chipboard) sand- 
wiched between two plywood-like face veneers. 

If you walked quickly past a panel of OSB, you might 
mistake it for waferboard, but generally its wood chips 
are less flake-like; they’re more like slivers—or strands 
(hence the name). The strands are arranged in three to 
five layers oriented at right angles to one another (rather 
like the cross-laminated veneers in plywood), then bonded 
into a panel using the same phenolic-based exterior res- 
ins used in waferboard manufacture. 

Both OSB and waferboard are rated for structural char- 
acteristics by the same grading standards used for plywood, 
so they can be substituted for plywood in most applications. 
But unlike plywood—which is stamped either “interior” 
or “exterior,” depending on its grading—OSB and wafer- 
board are made in only one type and can be used for in- 
door furniture and shelving or for that doghouse out back. 

That's what were encouraging—a great variety of pro- 
jects for home and yard. (For inspiration, check the Au- 
gust issue for the portfolio of this year's winners. And if 
уой want plans for any of those, they're available at $2 
apiece from the Tacoma address in the coupon below.) 

In our judging next March we'll make no distinction 
between panels, as long as the one you choose is appropri- 
ate for your project. So feel free to experiment. Just keep 
within the basic guidelines outlined below, and you may 
design yourself into big money.—A/ Lees 


mmm m mm m ш ENTRY COUPON (Clip and attach to your plans sketch) ——] 


PANEL, SINGLE PANEL, 1⁄2 TO 6 РАМ. — 8 POPULAR SCIENCE CONTEST mst each Tacoma addess — d 
ELS) in the lower left corner of your en- Ё во, 11700, Tacoma, Wash. 98411 by March 1, 1984 1 
velope (one entry per envelope, please) No f и d И I 
entries can be acknowledged, and none will i 

be returned, unless Geor pe ый by a writ- H YOUR NAME (pontior type) П 
ten request and а self-addressed envelope { ADDRESS рака i 
with proper postage (no checks, money П i 
orders). i city STATE ZIP. І 
* JUDGING (by PS Reader Activities Edi- Н eS 71 Description I 
tor Al Lees and representatives of APA) П 1 ! of project П 
will be for the most efficient and арргоргі- 1 i [ й "— iis П 
ate use of the panel or panels you choose. Which ма INGLÍ 

PS may publish dimensioned plansofthose Ё ! 1 catagory? О Paner PANEL мма | 
prize-winning projects we feel our readers Ц i í What panel and in what thickness?. H 
might want to make. Plans for all nine Ё | i Ц 
winning projects will be available from Ё | 1 My signature certifies that this project is of my own design. [| 
APA after Sept. 1, 1984. Prize winners will @ | Copy the panel's 1 I 
be notified by April 16; winning entries Ё 1 #2 stamp here — Sign here. I 
will be shown in the August 1984 issue. L d 

-"-——————————————mmmmmmmmmmmmmmmmm 
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10" x 10" panel 


FRESH AIR 
we COLLECTOR BREAKTHROUGH! 


AT LAST...EFFECTIVELY REMOVE 
HARMFUL, IRRITATING SMOKE, DUST 
AND POLLEN FROM YOUR HOME AND 
OFFICE AIR. 


IF YOU WANT CLEAN FRESH AIR OR YOU’VE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN’T WORK THEN READ THIS... 


Is your indoor air fresh, clean, and alive? Indoor air pollution is 
becoming a national health hazard. Energy efficient, airtight buildings 
are stifled with stale, polluted air which contains tobacco smoke; 
smoke and soot from fireplaces, heating systems, and cooking 
appliances; as well as dust, pollen, viruses, and bacteria. Most of 
these pollutants are so small (under 5 microns) that they are not 
effectively removed by common, small filter-fan units. Scientific tests. 
show that these noisy, toy-like devices which emit chemical "citrus" 
odors are no match for The Collector, by Zestron, in thoroughly 
cleaning indoor air. 
ZESTRON BRINGS YOU NATURE'S ANSWER 

You know how fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall. That clean, alive, fresh air is rich in 
something important that is greatly depleted in our urban and indoor 


air. That missing element is negative ions, nature's own air cleaners. 
Many users experience great benefit from these amazing active ions, 
including feelings of aliveness. alertness and vitality similar to that 
experienced in the fresh mountain air. In addition. even hospitals use 
ionizers in some units. 


Filter-fan units do not emit negative ions. The COLLECTOR, by 
Zestron, creates trillions of these beneficial ions every second, while 
giving you the best performance, value, and technology in air 
cleaning. 


THE ZESTRON BREAKTHROUGH! 


Most ionizers clean your air but leave an untidy deposit of pollutants 
on room and furniture surfaces near the ionizer. The COLLECTOR 
takes ion technology a giant step forward by giving you super- 
powered ion output while depositing pollutants from your air on 
Zestron's exclusive easy to clean Collector Panel. 


AMAZING DEMONSTRATION! 

Unplug your COLLECTOR, place the ionizer unit and an ashtray on 
top of the panel. Place a lit cigarette in the ashtray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ashtray and then nose-dives 
onto The COLLECTOR panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts. The 
COLLECTOR, by Zestron, is the only ionizer on the market that 
cleans the air powerfully enough to accomplish this test. 


THOUSANDS OF SATISFIED USERS 
Don't you, your family and friends deserve the healthy, clean, fresh 
air that Zestron ionizers have brought to thousands of satisfied 
users? Users write: | simply cannot believe how much better | feel." 
Dr. E.K.. D D.S. - MA: “I smoke heavily and it has cleared the air as 
advertised.” G.P. —WA: "It has done everything you say. I'm amazed 
at the clean air. how it absorbs odors and collects dust." P.M. – К.Ү. 


When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 
elimination of smoke and dust in your air! 

SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high reliability design 


experience, is built with quality parts in the heart of Silicon Valley, 
USA, to give you years of trouble free service. 

The COLLECTOR operates anywhere in your home or office for 
pennies a month and has nothing to wear out or replace. 


SUPERPOWER OUTPUT 
The COLLECTOR. by Zestron, is the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air 
cleaning increases with more ion output, and Zestron ionizers give 
you the highest output. Check the comparison chart below. Don't 
buy any ionizer not stating output using the industry standard of 
ions/cc/sec. at one meter. 


ADVERTISED 
IONIZER OUTPUT (1 m.) BIPOLARIZED 
ions/cc/sec. 
The COLLECTOR 1,200,000 YES 
by Zestron 
JSA Bubble not stated YES 
Orbit not stated YES 
AirEase not stated YES 
AirCarell 236,000 YES 
lon Fountain 540,000 NO 
Modulion 75,000 NO 
FREE ION DETECTOR 


A FREE remote ion detector comes with each COLLECTOR 
to verify and compare output. When you place the detector 
next to The COLLECTOR and a competitive unit, you will see 
greatly reduced or no output from the competitive unit! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in your home or office risk free 
for 30 days. If for any reason you are not satisfied, return the unit for a 
full refund. The COLLECTOR has a full one year warranty on both 
parts and labor excluding abuse. 


Reorders are pouring in. Customers write: "We are enjoying the 
results of the first one and are ordering two more." Dr. J.B., 
М.С. —СА; "I'm a distributor for three other ion companies, and have 
to say | am extremely, extremely impressed." T.N.—CA. 
ZESTRON, the leader in ion technology, has created a unique 
DEALERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNITY. 


TO ORDER—CALL TOLL FREE 800-372-1200. 
In Calif. 800-392-1200 or (408) 371-1200. TWX 910590 8032. Use your 
credit card or send check or money order to Zestron, Inc. Dept. P-11, 
1901 S. Bascom Ave., Campbell, CA 95008. Add $4.00 shipping and 
handling per unit. (Calif. residents add 6.5% tax.) Orders outside U.S. 
add 15% to unit cost. Order one at $119.95 or two at $109.95 each. For 
additional quantity discounts, call Zestron, Inc. 


**NEW PRODUCT RELEASE xx 
CALL TOLL FREE ABOUT OUR NEW AUTOMOTIVE UNIT. 


Beginning here, a PS special section 


Home electronics 


ncredible. It seems only yesterday 

that PoPULAR SCIENCE was covering 

many of today's fantastic electronic 
products as laboratory prototypes— 
ingenious ideas from all over the 
world that began as clumps of wire 
on a workbench. 

Below, for instance, is an audio re- 
cord unlike any other of the past. It's 
nearly indestructible. The music it 
contains is recorded as bits of digital 
information. A laser beam scans the 


9701. 


disc's surface to reproduce sound vir- 
tually without distortion. 

The computer, of course, has be- 
come a home appliance. We now expect 
it to perform work at bargain prices. 

In this section, you'll see how the 
digital audio disc is affecting the 
audio industry, how computers have 
dropped in price but not in value, how 
VCRs are going hi-fi, and how other 
“clumps of wire" are faring on their 
way into your home. 


DIGITAL 
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Low-cost computers 


anufacturers have 
created a whole 
new generation of 


home computers that have 
greater power and lower 
prices. This makes choos- 
ing one tougher than ever. 
Once-optional luxuries 
such as color graphics and 
sound are now standard. 
Clever new innovations— 
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from high-speed data- 
saving wafer drives to in- 
frared communications 
links—have been added. 
And all have features that 
give them greater-than- 
ever flexibility and capa- 
bility. The key to selecting 
one of the new machines is 
matching its capabilities to 
the jobs you have in mind. 


By WILLIAM J. HAWKINS 
Photos by Greg Sharko 


You waited. You put off buying a home 
computer. They would become more so- 
phisticated and easier to use, you 
reasoned. Software would make them 
more useful than ever, you figured. And 
stiff competition would keep the price 
low. Sorry, but you were right. Now 

your choices are harder than ever. 
In recent months, dozens of new 
home models priced under $600 have 
Continued 


Spinnaker makes com 
But some of our t 
on top of fun and 
>. True educatior 


aker's line of 
) at your 


They're 
learning fun. And bie 
colorful graphics, animation. 
50 exciting, your kids may not even re ^re learnin ‘Disks for. Apple.” Atari? IBM. 
Commodore 64." 


They're having t Xd a time Cartridges for Atari” Commodore 64 


been introduced [PS, Aug. '82; June 
'83; Sept. '83]. And they keep coming. 
Many are from the well-known com- 
puter makers, but now new manufac- 
turers have entered the fray. 

They're not just packaged in new 
boxes, either. They are technically dif- 
ferent from their predecessors. Com- 
puter graphics and sound synthesis— 
once luxuries—are standard on all of 
these computers. Powerful new ver- 
sions of the BASIC programming lan- 
guage are built in. Serial ports (con- 
nectors) are common, enabling you to 
attach other peripherals, such as a 
modem for communications with larg- 
er computers over the phone line. 

Cassette interfaces for saving data 
on a cassette-tape recorder have been 
enhanced for greater speed and reli- 
ability. And one computer uses a new 
"wafer drive" for inexpensive data sav- 
ing at speeds approaching disk-drive 
systems. 
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There are portable models for peo- 
ple on the go, and desk-top models for 
people already there. There's even a 
model for people in-between: It's a por- 
table that uses infrared light to con- 
trol peripherals. 

All аге list-priced from $120 to $600. 
(Heavy discounting is likely and will 
mean even-lower prices.) What makes 
them different? How do you choose? 
The table gives details and specifica- 
tions on the new models. Here's what 
makes the specifications important to 
you when shopping. 


Memory—does it still count? 


The $120 Radio Shack MC-10 is the 
lowest-cost computer in the new group. 
Like others in its price range, it has a 
relatively small amount (4K) of RAM 
— random access memory. Is that bad? 

When home computers were first in- 
troduced, the rule for memory size was 
simple: more is better. At that time, 


Connect these computers to a TV, and installation is complete. 
The Radio Shack Micro Color computer (upper left) accepts 
programs written for the company's larger color computer. 
The slot on Unisonic Sonic computer (top right) is for a wafer 
cartridge that holds up to 128K. Spectravideo SV328 (bottom 
left) has a full-size keyboard and special keys for word proc- 
essing. The Timex Sinclair 2068 (above) can use a monitor 
to display to 64 characters a line. 


there was little off-the-shelf software. 
If you wanted a job done, you had to 
write your own program. Because no 
one could predict how large a required 
program might be, the rule applied. So 
if you plan to write your own programs, 
lower memory size will still limit your 
imagination. 

But with the new computers, there 
is another point to consider. All manu- 
facturers now provide lots of software 
for their machines—from games to 
home finance—that simply pop in and 
run. Result: Memory size is unimport- 
ant if you're content with the programs 
available. 

There's one catch, however. Some 
programs require more memory than 
is supplied with the basic computer. A 
mistake? No, clever marketing. For 
many computers, it means that you 
should be prepared to buy the optional 
memory before you leave the store. 

Continued 


SENSAPHONE. 


A TECHNOLOGICAL BREAKTHROUGH IN 
HOME AND OFFICE PROTECTION 


WHAT IS SENSAPHONE? 

Sensaphone is a home and office security system. It will call you 
in the event of fire or break-ins. Sensaphone allows you to listen 
in to “live” sounds in your home or office while you are away. It 
will alert you in case of electrical failure...if the room 
temperature goes up or drops excessively. . . even if your base- 
ment floods. And Sensaphone is also an automatic phone 
dialer. 


MONITORS ENVIRONMENTAL CONDITIONS 

Connected to your telephone, the Sensaphone checks for power 
failures, monitors the temperature in your home or office, 
listens for any unusual sounds and three conditions of your 
Choice when used with our optional accessories. If the 
temperature rises, if the power fails or your smoke alarm goes 
off... Sensaphone will tell you. 


Sensaphone 


INSTANT TWO-WAY COMMUNICATION 

The Sensaphone is so intelligent it speaks to you. This compact, 
easy-to-use unit identifies itself in plain English, gives the cor- 
rect time, the room temperature, if the electricity is on and then 
lets you listen in through its built-in microphone. Even if your 
power fails, the Sensaphone assures full operation and memory 
retention with its own battery back-up system. The Sensaphone 
will call the preprogrammed numbers to warn you the power is 
off or if its battery power is low. 


HEAR “LIVE” SOUNDS 


Whether traveling, out for the evening or just checking on your 
vacation home, you can call from any phone in the world and 
check the status of all conditions. The Sensaphone will answer 
with a “hello” and your telephone number. 
All six conditions will be accurately 
reported and then you can listen for noise. 
An excellent way to listen in on the kids 
when you're away or for unusual sounds in 
your home or office. 


AUTOMATIC DIALER 
You can also use the Sensaphone as an 
automatic dialer when you're at home. 
Easily program eight of your most fre- 
quently used numbers (up to 16 digits 
long). Press the dial key, and your Sen- 
saphone will automatically dial the 
і number you want. 


EASY INSTALLATION 

Even installing the Sensaphone is 
easy and takes only a few seconds. 
Programming takes just a few 
minutes and you can continue to 
use your phone in the normal man- 
ner. Installation of the Sen- 
saphone may entitle you to an 
insurance discount of up to 10 
percent. (The Aetna Casualty 
and Surety Co. now offers 8% 
when d witha зрно detec- 

tor.) tact your insur: 
agent for details. Fire, elec- 
trical failure, break-in, 
flooded basement, excessive 
cold or heat, Sensaphone 
calls you the minute it hap- 

pens. A - 


Dimensions: 7%" x 2" x 8%” 


Three accessory sensors are available separately for the Sensaphone: a magnetic reed switch which сап be installed on doors, win- 
dows, drawers or anything that opens or closes. A water level switch for any area (such as your basement) where water damage 

could occur and a remote temperature sensor allowing you to monitor the temperature at a remote location. + 

Now you can protect your home, your vacation house or the security of your office with a Sensaphone, a product of Guit & Western, 

made in U.S.A. Next to your home, the Sensaphone could be the most important investment you make. Ф 


WE ABSOLUTELY 


Use the Sensaphone with your home or office phone (or both) for up fce If you decide for any reason уди are not satistied, 


return for а 100% refund. 


SA1000 . 
or $225.00 each for two or more units 
SA0011 (Magnetic Reed Switch) .. 
SA0012 (Water Level Switch) ..... 
SA0021 (Remote Temperature Sensor) . 
(ADD $5.50 per order for shipping) 
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FORDER TOLL FREE 800-854 1 Ext. 863] 
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Low-cost computers 


== 


Canon portable model X-07 communi- 
cates with other computers and periph- 
erals via infrared transmitter-receiver 


Naturally, as the price of a comput- 
er increases, so does the amount of 
built-in memory and ability to accept 
more. The Spectravideo, Unitronics, 
Atari, and Mattel computers, for ex- 
ample, accept much more memory for 
use with a CP/M option. With CP/M, 
the machines have the capability of 
using thousands of sophisticated per- 
sonal and business-oriented software 
packages. 


Data saving 


As in the past, nearly all low-cost 
computers use conventional cassette 
tape for saving and retrieving pro- 
grams or data. It’s a simple and inex- 
pensive way to use information, but 
compared with disk-drive systems, 
there are two problems: slow data- 


X-721 plugged into left side. When at- 
tached to a plotter it can be programmed 
to create four-color graphic images. 


transfer rate and access time (the time 
it takes to find a particular spot on 
the tape). 

Slow data-transfer rate means a 
short program could take minutes to 
enter; you could have your dinner while 
waiting for a long one. And the longer 
the entry time, the higher the pos- 
sibility of errors, which means you'd 
have to try the tape again from the 
beginning. 

The new computers, however, offer 
a few remedies. For example, the inter- 
face (the electronics between the com- 
puter and cassette deck) is now more 
“forgiving” to differences in tape and 
tape-deck quality. The result is high- 
er reliability. 

An additional way makers such as 
Atari, Mattel, and NEC have increased 


reliability is to offer a cassette deck 
that is electronically matched to the 
computer. (Manufacturers call it a data 
recorder.) The circuits can compensate 
for volume, tone, frequency response, 
wow and flutter—all the variable char- 
acteristics that can create errors from 
an unknown tape deck. With the in- 
creased reliability, data transfer can 
be speeded. Panasonic, for instance, 
has an optional tape deck for its JR-200 
computer that saves and retrieves data 
four times faster (2,400 baud) than a 
conventional cassette recorder. 

The Unitronics Sonic computer takes 
speed one step further with a built-in 
wafer drive that's capable of holding 
up to 128K of information. The wafer 
is a small cassette that holds a contin- 
uous loop of 46-inch tape. Running at 
relatively high speed (10 inches per 
second), the tape can transfer data at 
7,200 to 20,000 baud. That begins to 
approach the speeds normally found 
with more-expensive disk-drive sys- 
tems. А 16K program (16,000 bytes of 
information) takes three to five min- 
utes to load using a standard audio 
cassette. À wafer can do it in about 
six seconds, which is about two seconds 
more than disk drives. 

Throw away all disk drives? Not yet. 
The second difference between wafer 
and disk drives is access time—the 
amount of time it takes to find a par- 
ticular area of the tape or disk for a 
piece of information. If the program or 
data you want is at the beginning of 
the tape, finding it will be fast. But if 
it is somewhere else, "it could take as 
long as 30 seconds," a company spokes- 
man told me. 

Of course, it's not really a long time 
if you're simply loading a single, en- 
tire program or piece of data into 
memory. But, for example, if you're 
using a program to locate and update 

Continued 


NEC PC-6000 keyboard computer works 
alone but is designed to accept any 
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number of options: 40-character ther- 
mal printer, data recorder, disk drives, 


graphics tablet, color video monitor, 
joy sticks, and memory expansion. 


Scanner Brings You Real-Life Action 


More Than a “Police” Radio. With the 
new Realistic® PRO-2003 you can listen to 
ten FM broadcast stations plus 50 channels 
that bring you police and fire departments, 
ambulances, railway, aviation and marine 
communications, mobile phones, amateur 
radio, government agencies, taxis, 24-hour 
weathercasts and more. Dual power sup- 
plies let you listen at home or in a vehicle* 


No Crystals to Buy. You have direct ac- 
cess to 20,584 frequencies in nine VHF/ 
UHF bands. Just enter the frequencies you 
want to hear on the keyboard. Or, search for 
unpublicized services by entering a range of 
frequencies. The receiver scans up to 50 
channels and stops automatically on any 
active one. Individual channel lockouts let 
you scan all the channels or just those you 
select. There are two scan speeds and a 
scan-delay key holds the channel for two 
seconds so you don’t miss replies. Press the 
priority key and the versatile PRO-2003 will 
switch automatically to your designated pri- 
ority channel whenever it is active. 


Our Finest-Ever Scanner. Featuring a 
large fluorescent channel/frequency/mode 
display plus exclusive Zeromatic® circuitry 
for high sensitivity, built-in speaker, remov- 
able whip antenna and much more. Come in 
and try the new PRO-2003 at Radio Shack 
today. Only $349.95, or as low as $28 a 
month on our CitiLine Credit plan. 


Band Coverage: VHF-Lo 30-50 MHz, FM 88, 1-107.9 MHz, VHF-Air (AM) 108- 
136 MHz, Gov't. 138-144 MHz, Ham 144-148 MHz, VHF-Hi 148-174 MHz, 
Gov't./Ham 410-450 MHz, UHF-Lo 450-470 MHz, UHF-Hi 470-512 MHz 


U.S. Pat. No. 3,794,925 


Radie Лаек 


A DIVISION OF TANDY CORPORATION 


Get Your FREE 1984 Catalog 


Better than ever! 184 full color pages show you 
what's really new in electronics. 


r 


Address Apt. No. 


City State Zip 


Mail this coupon to: Radio Shack, 300 One Tandy | 
Center, Fort Worth, TX 76102 844-55 | 


Prices apply at participating stores and dealers. “Mobile use of scanners may 
be unlawful or require a permit—check with local authorities. 


Low-cost computers 


PS buyers' guide to low-cost computers 


Micro- | Operating | Display Sound | RAM Keyboard | Program Load Ports 
Manufacturer} Model |Price| processor system | сої. xlines| Graphics | channels |Inc.| Max. buttons/keys | Cass. | ROM | Disk | Serial | Parallel| Included software 
Atari єоохі |200| єѕогс | CPIM opt. з20х192| а х | х [ох] x | — [easic 

B00XL | 300 6502C CP/M opt. 1320 x 192 4 x X. | Opt. x = BASIC 
Canon хо7 | 300 | 280 compat. | Proprietary 1 x| x|] x| x [msc 
Mattel Aquarius| 125| ^ 280 [СРМ орі. 1 x | x [ои | — [Basc 
NEC РС-6000/450| ^ z8O [Proprietary 3 x | x [ох] opt. | x [easi 
Panasonic JR-200 | 279 |6802 compat.| Proprietary 3 x - |= x x BASIC 

JR-800 | 500] па Proprietary 1 x | x |=] | — [Jesi 
Spectravideo b $v318 | 300 180 CP/M opt. 3 x X |Opt.| Opt. Opt. |BASIC 

$V328 | 600 180 CP/M opt. 3 x X |Opt.| Opt. Opt. | BASIC, word proc., 

terminal emulator 
Tandy MC-10 | 120 6803 Proprietary} 32x16 1 x = x La BASIC 
] Р 32x24 
Timex Sinclai 2068 | 200 180 Proprietary 64х24 1 x x x BASIC 
Unitronics | Sonic |450| 6502 |СРМАрре| 80x40 | na x | x |x| x | x BASIC, word proc., 
DOS opt. spread sheet, games 


many records on the tape, it could be 
quite time consuming. And sophisti- 
cated programs designed to automati- 
cally save or retrieve data as you work 
(to prevent the memory from becom- 
ing full) would be impractical. 

The importance of all this will de- 
pend on what you'd like to do with 
your computer. Unitronics plans to in- 
clude Applesoft compatible BASIC, a 
word-processing program, a number of 
games, and provisions to make the 
Sonic compatible with programs writ- 
ten for Apple DOS 3.3 and CP/M oper- 
ating systems. It sounds promising, but 
so far, I've been unable to see a work- 
ing unit. (The photos are of a mock-up.) 

Disk drives offer high-speed saving 
and loading of programs, quick access 
time (usually a few seconds at most), 
and high reliability. But, of course, 
you'll pay for them—from $300 to $500 
more as an option. 

For normal home-computer use 
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(games, home finances, filing), disks 
are nice to have but may be a bit of 
overkill. However, if you think you 
might be using your system for small- 
business jobs (spread-sheet computa- 
tions, word processing), look at the 
computers that offer disk drives as an 
option—you can always add them later. 


Communications 


Even the smartest computer can't do 
much if it can't communicate with the 
outside world. Communication for a 
computer takes two forms: accepting 
commands for work and using exter- 
nal peripheral gear to process the 
results. 

The most important way a computer 
gets its commands is through the key- 
board. And with the new computers, 
Гуе got good news. The membrane-type 
keyboards are out. All the new com- 
puters use buttons arranged in the 
standard order that look and feel like 


keys on an electric typewriter. Unlike 
membrane keyboards, the buttons or 
keys give much better tactile response 
— you know they're pressed by feel, and 
you don't have to check the screen to 
confirm an entry. 

Comparing keyboards isn't easy. In 
general, I liked buttons that "clicked" 
over buttons that just bottomed out 
when pushed, and I liked the conven- 
tional keys over buttons. If you intend 
to use your computer largely for typ- 
ing (writing programs, word process- 
ing), go for the conventional keyboards. 
The time and frustration saved could 
be enormous. 

If you don't want to type at all (or as 
little as possible), there are other ways 
a computer can get your commands. 
The NEC and Spectravideo computers, 
for example, have an optional graph- 
ics tablet that lets you create graphics 
or even enter data by writing on the 
tablet's surface. Other makers, such 

Continued 


Panasonic JR-800 portable above and JR-200 home computer retrieve data. (Disk drives are available for home unit.) Soft- 


at right use a high-speed audio-cassette system to save or ware is for home, educational, or small-business use. 


LAST NIGHT, COMPUSERVE TURNED THIS 
COMPUTER INTO А TRAVEL AGENT FOR JENNIE, 
А STOCK ANALYST FOR RALPH, AND NOW, 
IT’S SENDING HERBIE TO ANOTHER GALAXY. 


NO MATTER WHICH COMPUTER 
YOU OWN, WE'LL HELP YOU GET 

THE MOST OUT OF IT. 

If you've got places to go, 
CompuServe can save you time and 
money getting there. Just access the 
Official Airline Guide Electronic 
Edition—for current flight schedules and 
fares. Make reservations through our 
on-line travel service. Even charter 
a yacht through “Worldwide Exchange” 

If your money's in the market, 
CompuServe offers a wealth of 


prestigious financial data bases. 
Access Value Line, or Standard and 
Poor's. Get the latest information on 
40,000 stocks, bonds or commodities. 
Then, consult experts like IDS 

or Heinold Commodities. All on line 
with CompuServe. 

Or if, like Herbie, intergalactic 
gamesmanship is your thing, enjoy the 
best in fantasy, adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict. 

To get all this and more, you'll 


need a computer, a modem and 
CompuServe. CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor. 

To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 


CompuServe 


Consumer Information Service, P. O. Box 20212 
5000 Arlington Centre Blvd.. Columbus. OH 43220 


In Ohio call 614-457-0802. 


An H&R Block Company 


Low-cost computers 


as Atari and Mattel, have joy-stick or 
special-keypad inputs. With these de- 
vices, you can move the cursor around 
the screen to edit text, create graphics, 
or, for more serious work, move your 
starship away from the Klingons. 

To do real work, your computer also 
must communicate with other periph- 
erals. A printer, for example, is a neces- 
sity. All the computers will accept a 
printer through a dedicated printer 
connection or a serial port. A serial port 
(a particular type of electrical connec- 
tion to a computer) is becoming a stan- 
dard feature on most computers. Be- 
sides linking the computer to a printer, 
it is also used for connecting the sys- 
tem to a modem for communication 
with other computers via telephone. 
That means you can send or receive 
data from a friend's computer. Or your 
system can communicate with any of 
the large data-base computers such as 
The Source or CompuServe (and re- 
ceive everything from airline schedules 
to PoPULAR Science articles). That 
gives your computer—whatever its 
price—the power of a large mainframe. 

But communications between com- 
puters needn't mean thousands of miles 
over phone line. To the Canon X-07 por- 
table computer, it means just a few feet 
over an infrared beam. 


Mattel Aquarius computer comes in sin- 
gle pieces or may be bought as the 
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The Canon portable can be pre- 
programmed with credit-card-size 
RAM and ROM memory packs. Use it 
for on-the-go word processing or creat- 
ing programs with its built-in BASIC. 
When you return home or to the office, 
the computer uses light to control 
peripherals and other computers in the 
room. 

"Watch this," a Canon official said 
to me at a recent demonstration. As he 
typed on one computer, another one in 
front of me began to work. Commands 
appeared on its display; a printer plot- 
ted a graph. "It will work up to 17 feet 
away," he said. "And because light sat- 
urates a room, the units needn't be in 
direct line of sight." 

The two computers were linked by a 
$45 infrared transmitter-receiver op- 
tion that plugs into the side of each 
machine. You can use the computer for 
personal work, then take it to the office. 
When you turn on the computer, it 
becomes part of a network of other com- 
puters or peripherals equipped with 
similar infrared devices. No wires. No 
plugs. Just a room full of invisible 
light. 


Bottom line: software 


The high quality, low cost, and clever 
innovations of the new computers be- 


COM/PAC, which includes the basic 
keyboard, expander, hand controllers, 


come meaningless without the right 
software. Unless you expect to write 
your own programs, look at the pro- 
grams available for any computer be- 
fore you buy—it will determine the 
jobs the computer can perform. If pos- 
sible, try the software you want at the 
store. Similar types of programs can 
vary enormously in ease of operation, 
usefulness, and speed. 

Not only will the software help you 
choose a computer, it will also deter- 
mine the peripherals you'll need. Do 
you just want to learn BASIC and play 
games? Forget the peripherals, and go 
for the best price in a computer. Want 
to do word processing? Be sure the com- 
puter accepts a printer with the print- 
ing quality you require. (Future PS 
stories will cover new printers.) Need 
a computer for record keeping? For 
small amounts of data, a cassette-based 
system may work. But for large data 
bases or the ability to update records 
quickly, plan on buying a system with 
a disk drive. 

Big decisions? No, just a bit of plan- 
ning before you hit the store. Sure, 
there are lots of brands and models 
from which to choose. But with the 
built-in quality, features, and capabili- 
ties of the new computers, you simply 
can't go wrong. us 


40-column thermal printer, and data 
recorder. Overlays fit over keyboards. 


Today, you’re doing 
more than ever. 
So should your phone. 


AT&T introduces GENESIS Telesystem. 


L.BuRKE ROM вов. | 
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Clock, Alarm Speaker Mold. 
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Genesis telesystem is designed needs. Add an optional cártridge, ^ Or the reminder cartridge, to 
to help organize and streamline and you've got one-touch access remind you of special occasions 
your life in so many ways. to call forwarding, call waiting, and апа appointments. 

The Genesis telesystem remem- ^ three-way calling. Or add another Genesis telesystem. The more 
bers all your important numbers, cartridge, and you have the conve- уои do, the more it will help you do it. . 
including emergency numbers. And  nience of automatic re-dial of busy We set the standards. 
it dials with just a touch. It times or unanswered numbers. And 

our calls and even has a that's only half of it. 
uilt-in speaker. Soon, you'll be able to add a 

But the really terrific thing about module with an electronic directory 
the Genesis telesystem is that you that memorizes names and 
can customize it to fit your own numbers in alphabetical order. 


Atel 


(1 


© АТТ, 1983 See it at your AT&T Phone Center, now at thousands of leading retail stores. 
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Bye-bye LP... 
hello, CD? 


ompact discs, revolutionary new 
music-playback media, deliver 
dazzling high fidelity— without 
clicks, pops, hiss, wow, or flutters And 
the discs never wear out—a laser beam 
in the player “reads” information in digi- 


tal form from the CD's mirror-like sur- 
face. The player's circuits then translate 
data from the disc into clear, wide- 
ranging music. High-end CD machines 
in stores offer many convenience fea- 
tures. But cheaper players are coming. 


By LEN FELDMAN 
Photo by Greg Sharko 


The author is a well-known authority 
in the audio and video fields. He main- 
tains a fully equipped testing lab to 
check out the latest products. 
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Rows of injection-molding machines at 
PolyGram's audio-disc plant in Lan- 
genhagen, West Germany, near Han- 
nover, reminded me, superficially at 
least, of the pressing equipment for 
ordinary vinyl-LP records. But some- 
thing was different: These machines 
were installed along the walls of a gi- 


gantic clean room bathed in filtered, 
cooled air. The loading doors were ac- 
cessible only from inside the room. 
Workers, clothed head to foot in white, 
lint-free garments to prevent dust pol- 
lution, bustled about like helmetless 
astronauts. 

Continued 


Simon's magic box. 
Its going to change the way 
the world looks at slides. 


Now for the first time, one ingenious 
compact system lets you sort, edit and 
view your photographic slides. Conven- 
jently and effortlessly, without a closetful of 
bulky equipment. 

Every detail your camera captures on 
film, the SimonSlide Viewing System unlocks 
for Simon projects your images with 
such startling clarity, it's as if you're seeing 
your slides for the very first time. Sharpness 
on the big 8 x 8" optically enhanced screen 
is superb, with a breath-taking realism no 
print enlargement can match. Its brilliantly 
conceived editing rack also makes arrang- 
ing your slides more pleasurable than you 
ever thought possible. And the portable 
Simon sets up instantly—freeing you forever 
from the bother of slide sorters, projectors 
and screens. 

Three lenses give you a big, 
bigger or image. 

Conventional slide viewers let you see 
your slides in only one size—usually doub- 
ling or tripling the height and width of the 
image. You can't enlarge the image to 
make out fine details, a frustrating draw- 
back. Only Simon lets you view your 
slides at three steps of magnification— 
from full-frame to extreme 
closeup. You can inspect your en- 
tire slide, then rotate the 3 preci- 
sion ground lenses to zoom in for 
a closer look. 

At 5 х magnification, 
you see your entire slide re- 
produced as a bright 5 x 8" 
image (more than double 
most standard print enlarge- 
ments). No need to 


condenser optical 
system produce à 
brilliant clear image. 
Your slide is evenly 
illuminated and in 


Bottom: 22x enlarge- ™ 

ment for critical in- 

spection of fine 
letails. 


focus across the screen— corners as well 
as center. 

Tum the control dial and you move to 
8x.Now your image completely fills the 
Screen. Every detail stands out in crisp 
relief. Only Simon gives you this screen- 
filling magnification— perfect for group or 
business presentations. 

Another turn of the 
dial shifts you to 22 x — 
a magnification equiv- 
alent to a 22 x 33” en- 
largement. Now you 
can check to make sure 
a slide is in focus and 
properly exposed be- 
fore ordering expen- 
sive enlargements. This close 
up, no defect escapes detection. 

Simon's ingenious vertical 
stack loader holds forty 35 mm 
slides (or 110 or superslides). 
Slides load easily —just drop ina 
stack. The ball-bearing transport mecha- 
nism makes slide changing smooth as silk 
and jam free. The sophisticated heat dis- 
sipating design protects 
your slides, even during 
extended viewing. 
Don't buy a light 
box to sort your 
slides. Let Simon 
do that too. 

With its exclusive 
snap-on editing rack you 
also save the expense 
of a separate light box. 
And it's far more 
comfortable to use 
than conventional 
slide sorters which 
make you stoop 
over your work. 
Simon stands up- 
Tight, letting you sort 
16 slides at a time 
while relaxing at 
your desk. Focused 
light gives brighter 


Simon's exclu- 
sive 3-range 
magnification. 
Top: 5x yields 
full-frame 5 8° 
image. 


Middle: 8 
magnification 
fills screen 
(black square). 


Portable Simon folds ои! adds immensely to your enjoy- 
for use. Big 8 x 8" screen y i 
gives a brilliant image. 


viewing than ordinary diffusion light 
boxes. Remove editing rack to view un- 
mounted film, large-format images, even 
x-rays. Quick release roller grip holds 
firmly, won't scratch film like clips. 

Simon measures 6 x 9 x 1l" folded, 
weighs only 8 lbs. The case is high-impact 
plastic. Uses standard 50 watt projection 
lamp (included). Plugs into any wall outlet. 
Accessories include clear overlay sheet 
for making cropping or editing notes on 
Screen and 6.4 x 8" mylar mask to 
visualize proportions of 8 x 10" 
blowup. Comes with vinyl dust 


The Simon Slide Viewing System 


ment.of photography. And Simon's 
vivid clear image and 3 magnifi- 
cation ranges make it an indispensable 
tool in the professional studio. 

This exciting innovation in photog- 
raphy is available by mail exclusively from 
The Sharper Image. Right now you can 
own this complete slide viewing system for 
$50 off the regular retail price. But supplies 
are limited. Order your Simon slide viewer 
today and discover the world of riches hid- 
den in your slides. 


ORDER TOLL FREE. 


For fastest delivery, credit card holders 
may call toll free. Order product 
#М5М154 for the Simon Slide Viewer. 
Or send a check for $149 plus 6.50 deliv- 
ery. CA residents add 696 tax. 


800 344-4444 


Overseas/Canadian (418) 344-4444 


THE SHARPER IMAGE" 


406 Jackson Street, Dept. 8300 
San Francisco, CA 9411] ©1983 The Sharper Image 


Your own telephone can become a 24-hour-a-day lifeguard! 


If You Aren't Home and a Problem Occurs, 
This Miraculous Space-Age Instrument 
Will Do Something About It-Unattended! 


The SENSAPHONE MADE IN USA. by Gulf & Western 


Instead of Plugging your phone into the 
wall, plug it into the Sensaphone, then plug 
the Sensaphone into the wall. Total time: 10 
seconds, 

Once hooked up, the Sensaphone 
reports its findings in clear English. For 
example: 

* If you arent home and a problem 
Occurs — a fire, a power outage, a burglar 
alarm ring — the Sensaphone will call 
anyone you've designated and tell whoever 
answers, in English, what the problem is. If 
that first phone doesnt answer, the 
Sensaphone automatically will call up to 
four numbers in rotation until someone 
d answer and acknowledges getting the 
call. 

* If you call in from the outside to learn 
how things are, your Seresphone reports to 
you on all conditions, in English, then lets 
you listen to room sounds through its 
powerful built-in microphone. 

© If you want to know the time or the 
temperature, the Seansaphone will tell you 
— in English. If the backup batteries 
protecting the “memory” are low, the 
Sensaphone tells you — in English. 

* You can program the Sensaphone to 
report on up to three other conditions, 
such as basement water level, an open door 
or window, the water heater, or an appliance 
on. Of course it reports automatically when 
the room temperature goes above or below 
the limits you ve pre-set. 

* An automatic dial feature calls any of 
eight numbers with one-button dialing. 

IF YOU DON'T BELIEVE THE 
SENSAPHONE CAN DO ALL THIS, GET 
ONE. TRY IT FOR 30 DAYS. IF YOU 
DECIDE TO SEND IT BACK WELL 
REFUND EVERY CENT YOU PAID FORIT. 


The Sensaphone $249.95 5 
8 ine for 229.95 each problems in the home Exc ug ри ne wore 
(add $3.50 per total order for shipping) 


If You Just Want to LISTEN itor $ 

To What's Going On in Your Tee Mentor 148195 
Home Or Office, Get the (add $2.75 per total order 
Less- Expensive MONITOR. for shipping) 


The Monitor is for listening only. Plug 
your phone into the Monitor, then plug © 
the Monitor into the wall. 

You then can call in from any phone in 
the;world. The Monitor answers, then 
waits 10 seconds for the remote signal. 


f For fast delivery on credit card orders, 


Enter that signal and you can hear whats З л, call toll-free 24 hours a day, 7 days a week: 
going on. Is the baby asleep? Is the water t 
running? Are there unexplained noises? Is the mace 800-443-0 1 00 
hi-fi blasting? oes. Ask for Extension 111 


Or send check or money order. 


The Monitor gives you clear, crisp sound, of 
(Be sure to add shipping cost.) 


amazing fidelity and power. It was designed 
with voice clarity in mind. FCC approved. 


The Sensaphone and The Monitor are electronic marvels from 


— NEW HORIZONS 2:323: Avenue 


Two facts you'll find hard to believe... 
1. This phone, with engineering for 
the year 2001, is yours right now. 
2. Your cost is only $119.95. 


Some of the brightest electronic 
engineers in the world decided to build 
a telephone that makes all others 
obsolete. 

This phone would have a big 
memory to remember (and dial with one 
or two buttons) a lot of phone numbers. 

It would handle one or two lines, 
with a "hold" button, for big-phone 
performance and convenience. 

It would work with rotary pulse or 
Touchtone®, so you can use it to talk to 
а computer or to use MCI, Sprint, or 
any of the tone-code long distance 
services. 

It would display the number being 
dialed in LED-illuminated figures, to 
prevent errors even in the dark. 

Most of all — 

It would be beautiful, a magnificent 
sleek instrument to enhance any room. 

Ladies and gentlemen, we give you... 


The Electronic Secretary-Phone 

Every other state-of-the-art phone 
we've seen handles either just one line 
or (bulky five lines. 

The ELECTRONIC SECRETARY- 
PHONE is about half the size of most 
phones, but its innards are crammed 
with advanced electronic technology. 

What a timesaver! It “remembers” 
up to 32 numbers! Enter them just once 
— then call any of them by pushing one 
or two buttons. 

Two-In-One, with "Hold" Button 
You control two separate phone 
lines, which means you can have a true 
multi-line conference call without 

involving the phone company. 

Talk on Line 1; or put the call on 
Line 1 on hold while you talk on Line 2; 
or tie both lines together by depressing 
both buttons! 

Best of all, you can touch one key 
and you'll have a hands-free 
speakerphone whose sound fidelity is 
surprising. Your phone has a volume 
control, of course. 

Before we tell you how little it costs, 
here a few more timesavers and 
conveniences built into your Electronic 
Secretary-Phone: 

Elegant, Expensive-Looking, Easy! 

We've seen phones you need an 
engineer's degree to operate. A child 
will have no trouble putting this wonder- 
phone through its paces. 

You won't dial a wrong number 
because an LED display shows you, 
digitally, the number you're calling. 

You can call MCI, Sprint, your 
computer, or anywhere you need the 
touchtone signal. A touch of your finger 
Switches back and forth from pulse to 
touchtone. 

Automatic redialling of the last 
number? Of course. No jangling ringer- 
bell; the ringer is a pleasant electronic 
tone. 

But we think what you'll like most 
about the Electronic Secretary-Phone is 
its beauty. If ever a phone could win an 
award for design, this is it. You'll be 
proud to have this phone in your home 
or office. 


* Handles TWO Phone Lines 


Use the "Hold" button to switch back 
and forth, Or use them together for 
conference calls! 


* Conference Call Feature 

Just push both buttons and both lines 
are open. They're interactive, so you 
can tie two calls together! 


* Speaker Phone 

If you have a roomful of people, or if 
ои just don't want to hold the 

instrument, your Speakerphone has 

wonderful sound fidelity plus volume 

adjustment! 


* 32 Memories 

Your phone "remembers" up to 32 
numbers. Enter them just once, then 
dial by pushing one or two buttons. 
Even remembers long strings of 
numbers like MCI! 


LED Display Shows No. Being Dialed. 


Get It Far Below Market Place 

We originally planned to sell this 
phone for $169.95, and it would be a 
bargain at that price. When we decided 
to feature it in our catalog, we lowered 
the price to $129.95. 

Now we've been able to contract for 
enough of them that you can own an 
Electronic Secretary-Phone for only 
$119.95! At that price, while we have 
them, you should order two. 

Our absolute guarantee means 
you'll have a month to use this phone 
and see for yourself that our claims 
about it are true. Enjoy it! 


$119.95 complete 
SAVE $20.00! Two for $219.90 
(* $2.50 per total order for shipping) 


Order TOLL-FREE 
For fast delivery on credit card orders 
call toll-free 24 hours a day, 7 days a week: 


800-443-0100 


Ask for Ext. 111 


ind. Or send check or money order. 
Please add indicated shipping cost. 


WE ABSOLUTELY GUARANTEE! 


Еца in the ELECTRONIC SECRETARY- 
INE. Use it for up to 30 3 


decide for any reason, don 
keep it, return it for a 100% refu 


Dept.S11,5-31 Fiftieth Avenue 
Long Island City, NY 11101 
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Bye-bye, LP... hello, CD? 


Two days earlier, at Eindhoven, 
Netherlands, I toured a disc-mastering 
center of N.V. Philips, the huge Dutch 
electronics company. This Philips site, 
where the PolyGram discs begin, de- 
mands unusual precision: The master- 
ing lab is built on a massive founda- 
tion of stone, which itself floats on a 
supporting cushion of air. It's immune 
to the most minute vibrations. 

Such extraordinary cleanliness and 
precision is a must because the Philips- 
PolyGram facilities produce not vinyl 
LP records but compact discs (CDs). 
These discs are the most radical 
change in record technology since 
Thomas Edison demonstrated his tin- 
foil cylinder recordings over a century 
ago. A CD is only 4.7 inches in di- 
ameter, yet it stores more than 60 
minutes of music on one side in the 
form of microscopic pits—some eight 
billion of them in a spiral track about 


2.5 miles long. A CD is played not by 
a needle but by a beam of light. 

At the moment, disc players are ex- 
pensive and the discs scarce, but prices 
are tumbling. Should you consider 
buying one of these machines? At the 
moment, it's hard to say. Let me tell 
you what Гуе learned in seeing CD 
players demonstrated in both Japan 
and Europe, and in testing them in 
my own lab. 

My tour of the Philips CD facilities 
in the Netherlands, Belgium, and 
West Germany took place recently, just 
as these discs and their players were 
being introduced on the U.S. market. 
This past summer, several firms began 
selling high-end CD players—$800 
and up—here in the US. (Sales in Eu- 
rope and Japan began last year.) But 
already, with over 20 firms offering CD 
machines, prices are plummeting; 
Sears has an under-$600 model. 


How CD players work 


Audio information is put on a compact disc 
as a track of microscopic pits in a thin 
reflective layer of aluminum. The spacing and 
length of these pits—each is about one mi- 
cron long—determine what data the player 
“sees.” An infrared beam from a semiconduc- 
tor laser is focused on the pits through a se- 
ries of lenses and prisms. Light striking a pit 
is scattered; light hitting the smooth surface 
between pits is reflected back through a prism 
to a photo detector—a diode that converts 
light into an electronic signal. This on-and- 
off digital signal is decoded by a series of 
microcircuits, then fed through an electronic 
filter that changes it from digital form into an 
analog signal suitable for any hi-fi amplifier. 
Some manufacturers, using different tech- 
niques for digital-to-analog conversion, claim 
superior performance. 

Music tracks on a CD are played back in a 


manner opposite to that of an ordinary LP 
record. The first track is on a CD's innermost 
section, the last track on its rim. (Only one 
disc side is used, to simplify manufacturing.) 
When a disc is played from beginning to end, 
the laser mechanism is positioned near the 
spindle as the disc starts to spin clockwise 
at 500 rpm. As playback proceeds and the 
laser moves in a straight line toward the 
perimeter, disc speed gradually diminishes to 
about 200 rpm. This technique, which lets 
the laser “see” the CD tracks at a constant 
linear speed, enables more data to be stored 
on the disc. (Pit size and spacing can be the 
same along the 2.5-mile-long track.) 

Slightly warped discs vary the intensity and 
shape of the beam reaching the photo detec- 
tor. Signals sent to the lens-focus coil, or laser- 
drive motor, instantly refocus the lens or move 
the laser back on track. 
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The discs themselves—the software 
—are still scarce (see box). But by 
next year, production should catch up 
with demand, pushing disc sales here 
from perhaps one million this year to 
a predicted eight million or more in 
1984. 

Unlike ordinary analog recordings, 
which are physical or electrical repre- 
sentations of the original sound waves, 
the pits on a CD represent an on-and- 
off digital code. A laser beam, focused 
on a spot just over one micron (mil- 
lionth of a meter) wide, etches this 
code on the master disc. Another laser 
in the CD player, which plugs into any 
hi-fi amplifier, bounces light off the 
track to "read" the disc. 

Light beams, of course, can't wear 
CDs. And the decoded light beam re- 
sults in the best music fidelity yet 
heard, free of ticks, pops, hiss, wow 
and flutter—all the distractions of or- 
dinary media. Yet, as you'll see, prob- 
lems exist: Not all recording engineers 
have learned to use CD technology 
equally well. And your hi-fi gear may 
not meet the demands of CDs. 


Error codes 


My first encounter with CD software 
and players was in 1980. I visited the 
Sony Corp. in Japan and heard one of 
these remarkable laser-tracked discs 
on a prototype machine [PS, Nov. '81]. 
Philips, which began CD development 
in 1974, joined forces with Sony in 
1979 to ensure a worldwide standard 
for digital discs. Sony's technical con- 
tributions included a sophisticated 
digital error-correction code that al- 
lows most disc blemishes to go unno- 
ticed. The firms have jointly licensed 
over 50 hardware or software compa- 
nies, setting, in effect, a de facto stan- 
dard for digital discs. 

Now, three years after my visit to 
Japan, I’ve tested a dozen different 
CD players in my lab and listened to 
some 50 discs. Specially pressed test- 
signal discs were prepared by Sony 
and Philips. 

Perhaps the most obvious difference 
Tve noticed between a CD and its vinyl 
LP counterpart is the CD's total ab- 
sence of surface noise. Slip a plastic- 
coated CD into a player, start the ma- 
chine, and you may think it isn't work- 
ing at first. That's because there's ab- 
solute silence until the music begins, 
not the customary veil of noise from 
conventional record grooves. With the 
disappearance of that noise, the music 
comes through with greater clarity 
and definition. 

The protective coating on a CD pre- 
vents dust or debris from reaching the 
reflective metal surface. Only signifi- 
cant scratches or blemishes interfere 

Continued 


The Pulse Tach™ Heart Compu- 
ter was originally developed for 
use in hospitals and doctors' 
offices. Try it Free for 30 Days! 


How fast does your heart beat when 
you exercise? How quickly does your 
pulse return to normal? Does your 
"recovery time" improve as you get 
into better shape? 

Well, guess no more. The Pulse 
Tach Fingertip Heart Computer accu- 
rately reports your pulse to insure 
maximum benefit from your exercise 
without dangerous overexertion. 

Pulse Tach is actually a microcom- 
puter that fits over your finger. Its 
custom-made, powerful microchip cir- 
cuit replaces 5600 transistors and 
makes Pulse Tach the most advanced 
pulse instrument ever developed for 
Consumer use. 


Pulse Tach | 
measures, 
calculates 

and displays 
what your 
pulse is 
doing. 


AUTOMATIC, ACCURATE 
HEART REPORT 


Reading your pulse isn't as simple 


as it might seem. Your heartbeat con- 
stantly changes — perhaps three fast 
beats followed by two slow ones, one 
fast one, four slow ones and so forth. 

Pulse Tach has two ways to over- 
come the problem. First, in general or 
light exercise use, it "averages" your 
pulse every four beats. But after heavy 
exercise (or if you have an irregular 
rhythm) Pulse Tach can also compute 
heartbeats over a longer span of time. 
In fact, Pulse Tach is accurate to 1%. 


After Pulse Tach evaluates and pro- 
cesses your heartbeat, it shows your 
pulse rate on an extra large Liquid 
Crystal Display for easy reading in- 
doors or out. 

There's more. Press a button and an 
audio "beeper" lets you "listen" to 
iom heartbeat. It's like havinga direct 
iine to your heart. 


ALSO A CHRONOGRAPH 


Pulse Tach is more than just a way 
to count heartbeats. It also has an 
independent quartz stop watch. Now 
ou can time your exercise period, 
ps or anything else up to one hour. 

With Pulse Tach you know when 
you reach the heart rate at which exer- 
cise does the most good. The stop 
watch feature tells you precisely how 
long you're at this optimum level. 
Then combine both functions and 
compute cardiac recovery time — the 
most important measure of cardio- 
vascular fitness. The better your shape, 
the shorter your recovery time. 


Additionally, Pulse Tach will show 
'ou how your heart is affected by cof- 
ee, a cigarette ог а stressful day at the 

office. 

It makes a great gift for a wife in 
aerobics or your tennis partner. In 
fact, anyone who exercises will appre- 
ciate this little heart computer. 


THE PRICE MAY BE THE 
BIGGEST NEWS 


Original cost of the Pulse Tach was 
quite high because quantities were 
limited to professional use. But just as 
pocket calculators and computers have 
dropped in price when made available 
to consumers, so, too, it is with Pulse 
Tach. 

The Pulse Tach Fingertip Heart 
Computer is only $49.95 yet its solid- 
state microchip components give bet- 
ter accuracy and more features than 
bulky, old-fashioned pulse meters cost- 
ing $100-$200. 


Pulse Tach Fingertip Heart Computer is just 
two inches long, weighs about an ounce and rep- 
resents a major advance in personal electronics. 


TRY IT FOR 30 DAYS 
Prove to yourself that the Pulse 


Tach Heart Computer is the smallest, 
most advanced pulse monitor on the 
market today. Try it for 30 days. If 
you're not satisfied for any reason, 
Simply return it for a complete refund 
— including return postage. You're 
protected by a 90 day manufacturer's 
warranty as well as Baystar's reputa- 
tion for satisfied customers. 

Your Pulse Tach will come com- 
plete with long-life watch batteries 
and a necklace-size lanyard to Keep 
Pulse Tach handy when its not on 
your finger. You'll also receive helpful 
instructions including information on 
your "target zone," cardiac recovery 
time and other exercise hints. 


HERE'S HOW TO ORDER 


To order, simply send your check 
for $49.95 plus $2.45 shipping and 
handling to The Baystar Company at 
our address below. Credit card holders 
can speed their delivery by using our 
toll-free number. 


Monday thru Friday 9 a.m. to 5 p.m. 
Eastern Time 


All other times call 800-257-7850 


Maryland residents call 363-4304 


Your heart is thumping. Is it a 
danger signal or not? Find out. Order 
a Pulse Tach Heart Computer today! 


110 Painters Mill Róad Dept. 15V 
Owings Mills, MD 21117 (301) 363-4304 
©1983, The Baystar Company 


Bye-bye, LP... hello, CD? 


with the light beam bounced from this 
surface. Since nothing touches the sur- 
face when it's played, a CD handled 
with care should last indefinitely. The 
1,000th playing will sound every bit as 
good as the first. That's something that 
can't be claimed for conventional re- 
cords, no matter how carefully they're 
handled and played. 

But freedom from noise is only the 
beginning. CD recordings have a dy- 
namic-range capability of more than 
90 dB: That is, whatever residual 
noise that exists is 90 dB quieter— 
dead silent, for all practical purposes 
—than the loudest music. This added 
dynamic range, far beyond that of the 
best conventional recordings, now per- 
mits recording engineers to capture 
the true dynamic range—the loudest 
instantaneous peaks as well as the 
Softest passages of music—in any 
performance. 

In the past, to make master record- 
ings from which LP discs are pro- 
duced, engineers have almost always 
had to electronically *compress" music 
dynamics—trimming peaks, boost- 
ing low sounds—so they could "fit" 
the physical limitations (that is, be 
heard above the background noise) of 
ordinary vinyl records. It's this com- 
pression that often tells even an in- 
experienced listener that he or she is 
listening to a recording, not a live 
performance. 

My own listening experiences and 
lab measurements confirm other tech- 
nical claims made for CD players and 
recordings. Distortion is so low that 
it becomes difficult to measure—it’s 
insignificant. Frequency response is 
flat, to within a small fraction of a 
decibel, from below 20 Hz to 20,000 


Hz, the nominal upper frequency limit 
of human hearing. Wow and flutter (a 
wavering of musical pitch) are non- 
existent in a CD player. 

To a great extent, this amazing 
fidelity can be attributed to the pre- 
cise computer-like decoding process 
that takes place after the laser beam 
"reads" a disc. The coded data on a 
disc, representing samples of sound 
waves made at very high speed, are 


GG A ср handled 
with care will last 
Forever —the 1,000th 
playing will sound as 
good as the first 99 


processed and reproduced in a man- 
ner that makes them immune to the 
types of noise or distortion that affect 
even superior analog hi-fi systems. 


Studio tricks 


Туе concluded, though, that for the 
moment at least, the way music is re- 
corded for some CDs may be a limiting 
factor. Many early CDs were produced 
from master tape recordings originally 
used for conventional LP discs. CDs 
based on these tape recordings no 
longer sound as compressed or limited 
in dynamic range as their LP counter- 
parts. But certain tricks of the record- 
ing trade that compensate for the 
deficiencies of ordinary LPs tend to 
make some CDs sound overly bright, 
even strident, because of the high- 
frequency emphasis. 

However, recording engineers are re- 


PS buyers’ guide to compact-digital-disc players 


Elapsed time| Remaining | Мо. 
Make & model TG | "tat [шуш programmable par | come [Syne] куты 
Hitachi DA-1000 1,000 Yes NoYes 15 No No | No No 
Kenwood LO3-DP 1,000 Yes “лез 8 ] No No Yes 
Kyocera DA-01 1,050 Yes Yes/Yes. 24 Yes No Yes Yes 
Magnavox FD-1000SL 800 No No/Yes. 15 No No No No 
Mitsubishi DP-101 1,100 Yes Yes/Yes. 30 Yes Yes Yes Yes 
NEC CD-803E. 1,400 Yes Yes/Yes 99 No Yes No Yes 
Phase Linear 9500 995 Yes Yes/Yes. 24 Yes No Yes Yes 
Sansui PC-V1000 1,000 Yes | “Nes 2: | Yes Yes * ji No 
Sharp DX3 950 Yes Yes/Yes 20 Yes No Yes Yes 
“Sony CDP-101 900 Yes Yes/Yes = Yes Ys | No No 
Sony CDP-701 1,500 Yes Yes/Yes. 8 Yes Yes Yes No 
Technics SL-P10 1,000 | Yes жле 6з но No | Yes Yes 
Yamaha CD-1 1,400 Yes Yes/Yes. 15 Yes No Yes No 


*No data regarding this feature 


Although all of these players have some form of scanning 
exceptions are the two Sony models. АП but the Kenwood, S 


ability, most mute the audio in the fast-search mode. The 
harp, and Sansui models have been lab tested by the author. 


thinking techniques used in the past 
in order to produce satisfactory tapes 
for CDs. A number of microphones 
placed right next to the performers, 
for example, may contribute to exces- 
sive brightness. But placing just a few 
mikes farther back seems to enhance 
CD recordings. 

Many currently available CDs do 
show CD technology to full advantage. 
Some firms making CD players claim 
that theirs have sonic superiority over 
other CD machines; however, I've found 
it difficult to detect any substantial 
differences in sound quality from one 
player to another. You wouldn't expect, 
for example, to hear any difference be- 
tween a player with 0.003-percent har- 
monic distortion and one that causes 
0.005-percent distortion. Nor would 
you expect to find a player with a 90-dB 
signal-to-noise ratio audibly noisier 
than one with a 93-dB ratio. What- 
ever subtle differences exist are far 
outweighed by the clear superiority of 
CDs compared with the very best 
“audiophile” LP discs available. 

The differences between first-gen- 
eration CD players, then, are largely 
in their operating and convenience 
features. The situation is similar to 
the video-recorder market: VCRs with 
complex programming features cost 
more than those designed only for sim- 
ple manual recording and playback. 
All of the CD players listed in the 
buyers'-guide table, for example, can 
be directed to play a certain track or 
selection on a disc. But not all players 
can be programmed to play a series 
of tracks in sequence or in random 
order. 

Some machines can repeat a specific 
musical phrase within a track that in- 
terests you. Even among players that 
can be programmed to play several 
such selections, some handle far more 
than others (eight on the Sony CDP-701 
and Kenwood L03-DP, all the way up 
to 99 on the NEC CD-803E). If you 
plan to use programming capabilities 
extensively, make sure you test this 
feature before you buy. Some decks can 
zip the laser to a disc's end bands in 
a few seconds; another machine may 
take much longer. 

Special signals stored on CDs en- 
able more-advanced players to per- 
form unusual tricks. An enormous 
amount of sub-code information can 
be stored with the music codes. It's 
possible on some machines to divide 
the disc's contents into discrete selec- 
tions culled from different tracks, then 
subdivide the selections into subsec- 
tions—a technique called indexing. 
The third movement of Beethoven's 
Symphony No. 3, for example, may 
have index points identified as (1) 

Continued 


higher in Alaska, Hawaii and Puerto Rico. 
. J. C. Penney Company. Inc. 


He likes jeans made of tough, 
cotton denim. Jeans that fit right and 
look good, withoutfrills or fancy 
stitching. He's the man who knows 
theres more to quality than an 
inflated price tag. The man in the 


Plain Pockets Jeans 
onlyat JCPenney 15? 


TECHNICAL KNOCKOUT. 


Chevy S-10 Blazer 4x4 with Insta-Trac. Here's a breakthrough in four-wheel- 

drive technology that'll knock you out with its convenience. 

The revolutionary Insta-Trac system is standard on every 4x4 S-10 Blazer, Regular- 
| Cab and Maxi-Cab Pickup. Shift from freewheeling 2-wheel drive to 4-wheel- 
| drive High and back at any speed. A lighted action-display console shows when 

you're “hooked up” to 4x4 traction. 

Number one in sales. Insta-Trac has helped make Chevy S-10 Blazer 4x4 the best- 

selling sport utility vehicle in the U.S.A. There's also the available muscle of a V6. 

And, with the optional rear seat folded down, you get a longer cargo length than 

any full-size sport utility vehicle. Chevy S-10 Blazer. It's a knockout. 


Some Chevrolet trucks are equipped with engines produced by other GM divisions, subsidiaries, or affiliated companies 
worldwide. See your dealer for details. Let's get it together... buckle ир 
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“CHEVY TOUGH [IS TAKING €HARG 


Bye-bye, LP... hello, CD? 


Scherzo, (2) Trio, and (3) Scherzo. 
Some players can find the index points 
within a given selection; others lack 
that capability. 

When you slip a CD into a player 
such as the Philips-made Magnavox 
FD-1000SL and press “play,” the disc 
begins spinning and loads data about 
its contents into the deck. On the FD- 
1000, green LEDs light up to show 
how many programs are on the disc. 
Then you use the "store" and "select" 
buttons to program the selections 
you want, which illuminate indicator 
lights for those tracks. 

Some players I've evaluated in my 
lab have wireless remote controls that 
duplicate most front-panel command 
functions. Most machines have a digi- 
tal display indicating the elapsed time 
after a selection starts. Also, many 
decks show how much playing time 
remains to the end of a disc. 

The information needed for these 
built-in "smart" functions is encoded 
on the disc. Manufacturers can build 
in as much or as little decoding cir- 
cuitry as they wish to make such con- 
venience features available. 

What happens when the narrow 
beam of laser light in the player strikes 
an obstruction such as a fingerprint 
on the protective plastic surface of a 
CD? In most cases, nothing. Since the 
laser is focused not on the surface but 
on the aluminum layer beneath it, the 
fingerprint may have no effect. But 
significant defects trigger the player's 
digital error-correction functions. 
When these circuits sense that bits of 


music are missing, they can use du- 
plicate data that's simultaneously read 
out and compared with the original 
data to detect when something has 
gone wrong. Even with 3,000 or more 
missing bits, the error corrections can 
reconstruct a music signal that may 
sound no different from music on the 
rest of the disc. 

Recently, I attended a limited show- 
ing of an experimental Technics CD 


££ Are you serious 
enough about music 
to require the absolute 
best equipment 
regardless of cost? 989 


player. I learned that despite all the 
special data being encoded onto CDs 
in addition to the music, there's still 
plenty of space left for additional data. 
On a table next to a TV receiver was 
a Technics SL-P10 player. The ma- 
chine had been modified internally 
and attached to several boxes of elec- 
tronic equipment. A few seconds after 
а disc began playing, a full-color still 
picture appeared on the TV. 

After about 15 seconds, a new pic- 
ture appeared on the screen—then an- 
other, and another. A Technics engi- 
neer told me that, even after all the 
music, time, and track data were en- 
coded, enough digital storage space 
remained on a disc for about 250 color 


CD recordings—whar's available? 


Philips, stung by a disastrous introduction of 
software for its LaserVision video-disc system, 
has attempted a different marketing approach 
for its CD system: It is trying to limit the num- 
ber of players on the world market until CD. 
plants can turn out millions of discs to meet 
the anticipated demand. The results are 
mixed. 

When CD players were introduced in major 
Japanese cities over a year ago, audio enthu- 
siasts dashed from shop to shop. But stores 
with players had little or no software. Those 
CD albums that were available sold out quickly 
and replenishments were slow. An initial rush 
to buy players slowed down as audio shop- 
pers discovered the lagging disc supply. 

A PS editor checked several audiophile 
stores in New York City following the intro- 
duction of CD players this past summer. At 
one, he discovered nine discs displayed in a 
glass case. He selected two, expecting the 
Clerk to fill his order from the stockroom. But 
he received the two discs on display, leaving 
only seven for the next CD customer. 

In Amsterdam, though, | was able to find 
shops with a limited number of selections. 
With a little patience, | located albums in a 
catalog from the PolyGram record group that 
1 wanted for my collection. 

Last June, an organization calling itself the 


Compact Disc Group, consisting of major CD 
hardware and software makers, issued its first 
CD catalog. You can get a copy, and future 
updated publications, by contacting the Com- 
pact Disc Group Information Center, Box 
2395, Rockefeller Center Station, New York, 
N.Y. 10185, phone number: 212-355-6947. 
Who's making CD records? The table below 
shows record manufacturers with CDs avail- 
able now or by the end of this year. Although 
a dozen labels are shown, most discs are being 
pressed by only three or four major firms in 
Europe and Japan. CBS Records in Terre 
Haute, Ind., is converting part of its plant for 
mid-1984 production. Currently, discs cost 
about $18 to $20 each from these firms: 


Mfr. or label Classical Popular 
Arista Records late '83 
Capitol Records late '83 


CBS Records 
CBS/Sony 


22 titles 26 titles 
8 titles 8 titles 


Chrysalis Records late '83 

Denon Records 21 titles 7 titles 
Deutsche Grammophon 28 titles — 
London 28 titles — 
Philips 24 titles — 
RCA Records late '83 

Telarc Records 23 titles — 
Warner/Elektra/Atlantic — 33 titles 


pictures. The subject matter could re- 
late to the music (scenes depicting 
a song’s subject matter, for example) 
or anything else a producer might 
dream up. 

But Technics engineers stressed 
that this project was only experimen- 
tal. No video-CD player was even in 
the production-planning stages. The 
demonstration simply indicated the 
enormous storage capabilities of the 
Philips-Sony CD system available to 
hardware designers. Many companies, 
though, are developing ordinary CD 
players for cars, and models could be 
introduced soon. 

Surveying the prices of first-gener- 
ation machines, it’s clear that joining 
the CD revolution now could cost as 
much as many people spend for an en- 
tire audio system. Manufacturers I’ve 
talked to believe that they’ll sell a 
good number of CD machines at these 
prices to serious hi-fi enthusiasts. But 
they concede that prices will have to 
come down significantly before CDs 
become common for home entertain- 
ment. The turning point, many think, 
will be a CD machine costing $500 or 
less. 


Should you buy? 


Whether or not you should rush out 
to buy a CD player and discs now de- 
pends on just how important good 
audio equipment is to you. Are you 
serious enough about listening to 
music to require the absolute best 
equipment regardless of cost? I’d sug- 
gest first listening to a few CD albums 
in an audio store. Many of the better 
department stores now feature CD 
players, too. After you’ve heard the 
improvements that CD delivers, 
you'll be in a better position to judge 
whether the immediate investment is 
worthwhile. 

CD players may, depending on how 
you use them, create a problem with 
your current hi-fi equipment. If you 
listen to music at moderate volume 
levels now and continue to do so with 
CDs, you can only benefit from the su- 
perb fidelity. But if you crank up the 
volume, you may find the dynamic 
range built into CDs to be too much 
for your audio equipment. Your am- 
plifier or receiver may introduce dis- 
tortion or overload your loudspeakers. 

The truism about the sound of an 
audio-equipment chain being only as 
good as its weakest link was never 
truer. Previously, the program source 
was often the weakest link. Now, with 
CDs, you may have to reevaluate all 
of your hi-fi gear. To gain the full ben- 
efits of CDs, much of your equipment 
may have to be replaced with compo- 
nents equal to the task of reproducing 
a laser disc's sonic fireworks. us 
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The race to deliver 


liffle-dish TV 


ntil now, large-dish 

antennas were nec- 

essary to pull in sat- 
ellite-TV signals. But a 
new era of direct-broad- 
cast TV, featuring rooftop 
antennas as small as two 
feet across, is about to be- 
gin. More-powerful satel- 
lites and highly sensitive 
receivers make this possi- 
ble. Three companies are 
signing up customers for 
direct-broadcast TV—and 
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debating the merits of each 
other's technology. One 
company claims tomor- 
row's systems must use 
super-high-power satel- 
lites or suffer interference. 
Other companies say tech- 
nology has advanced so 
fast that the proposed 
high-power satellites are 
obsolete. But if the sys- 
tems fulfill their promise, 
they may change the way 
we communicate. 


By SUSAN RENNER-SMITH 


When I first reported on satellite TV 
[PS, March '78], it was clear that de- 
veloping technology would soon per- 
mit TV signals to be sent directly to 
tiny dish antennas. “But commercial 
considerations and federal regulations 
make direct-satellite TV unlikely in 
the near future for US. viewers," I 
predicted. 

In 1981, Comsat, a major satellite 
company, applied to the FCC for per- 
mission to build a 200-watt satellite 
that would transmit signals directly 
to two-foot-diameter dishes. Eight 
other companies followed with similar 
applications. So much for predictions. 

The Comsat system, the first to get 
FCC approval, was scheduled to begin 
operation no earlier than 1986. But 
last spring, United Satellite Commu- 
nications, Inc. (USCI), received FCC 
permission to offer a direct-broadcast- 
TV service now scheduled to begin 
Nov. 15. In response, Comsat has an- 
nounced plans for an interim service to 
begin next year. Another company, Sky- 
band, Inc., says it will begin direct-TV 
transmissions by the end of this year. 

These systems represent a new gen- 
eration of direct-to-home TV broad- 
casts, different in many ways from 
what is now available. The most visi- 
ble difference is the smaller antenna, 
made possible, in part, by more- 
powerful satellite transmitters with 
carefully aimed beams. Advances in 
receiver technology help make the 
systems practical. 

The new technology sounds straight- 
forward, but it isn't that simple. There 
are conflicting claims about the rela- 
tive importance of the various compo- 
nents. To follow the debate, you must 
first know how the new systems dif- 
fer from the current version of satel- 
lite TV. 

In recent years, large, 10-to-15-foot 
dish antennas have popped up in back- 
yards of the affluent across the coun- 
try [PS, Nov. '81]. All of these anten- 
nas are aimed at about 15 satellites 
hovering 22,300 miles above the equa- 
tor. In this geostationary orbit, a sat- 
ellite rotating at the same speed as 
Earth seems to stay in one place in 
the sky. It can transmit microwave sig- 
nals anywhere along its line of sight. 

Today's wide-beam C-band satellites 
function as repeaters, transmitting 
radio, telephone, and TV signals be- 
tween Earth stations scattered across 
the US. The transmissions range from 
network-TV shows to entire cable 
channels such as Home Box Office. Al- 
though the TV signals are aimed at 
commercial broadcast stations, anyone 
with a dish antenna and a clear line of 
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An Informational Advertisement In The Interest of Energy Conservation 


Cut your 
heating bills 
more than 14 


Read how an idea whose time has come—the new concept of 
modular heating—can help you use energy a better way this winter 
to be warm and comfortable in your home for as little as 
two-thirds of what you've been paying for heat. 


If you're like a lot of people, your 
heating bills have gone out of sight. 
And the real villain may be your own 
central furnace. 

Most central heating systems in use 
today, designed back when all fuels 
were cheap, simply consume more fuel 
than many families can now afford. 

If you’ve tried to conserve fuel, 
you've probably closed off rooms. 
Turned down the thermostat. Added 
insulation. Weatherstripped. And 
even started wearing extra clothes. 

And still you have big heating bills 
month after month. Yet you've done all 
you can to save on fuel costs. 

Except the one thing that can make 
the really big difference. And that's to 
change the way you heat. 

Not by changing to other fuels— 
because gas is still the lowest cost way 
to heat your home (see chart). But 
even gas can be used more efficiently. 

What has been needed are more 
imaginative ways to use gas for home 
heating. 

First, that means heating systems 
that stretch every dollar you pay for 
gas. But it also means using gas only 
where you need it and when you need 
it. And not using it where and when 
you don't need it. 


“Ап LSC Modular Heating System applied in a recom- 
mended manner in Kansas City, Missouri, under average 
Kansas City weather conditions, using a Natural Gas 
forced air central heating system in a set-back mode, 
produces an average! of 36.2% fuel cost savings. Sav- 
ings will be greater in areas of more severe average 
weather conditions. 

‘The average is based on savings calculated for small, 
medium and large one story and two story homes of 
below average, average and good construction and 
weatherization. 

These facts are documented through an extensive study 
conducted for LSC, Inc. by an independent fully accre- 
dited engineeringlenergy management firm of national 
recognition. 


Comparison of Fuel Costs 
Per 1 Million Btu's* of input 
(Btu: The quantity of heat energy 


required to increase the temperature 
of one pound of water 1°F) 


$6.27 58.65 58.80 $11.10 
Nat.Gas Propane Fuel ОН Kerosene 


Note: 

Cost figures for Natural Gas, Propane, Fuel 
Oil and Electricity are those established by 
the Federal Trade Commission (Department 
of Energy) as the revised national average 
energy Costs for 1983. (Refer Fed. Reg. Vol. 
48, No. 64/Friday, April 1, 1983/Rules and 
Regulations.) Cost figure on Kerosene, 1K 
(water clear) is an established national aver- 
age of $1.50 per gallon (135,000 Btu/gallon) 
based on information obtained from the in- 
dustry association. Costs will vary depending 
upon the output and efficiency of the heating 
appliance in use. With Electricity, costs will 
also vary where special heating or all-electric 
rates are available. 


$22.86 
Electricity 


That’s how you save money on your 
light bill. By turning lights on where 
you need them and off where you don't. 

Now you can follow that same 
money saving principle to save on 
heating costs. Instead of one big glut- 
tonous furnace, today’s need is for 
smaller, high efficiency heating sys- 
tems that use energy in smaller 
amounts where and when you need it. 

Introducing the LSC Concept. 

To help America change its ideas 
about home heating, LSC Inc., with a 
heritage in heating technology that 
goes back nearly half a century, has 
developed some dramatic new con- 
cepts in home heating systems. 


The result is the LSC modular ap- 
proach to home heating. It lets you 
take control of your fuel usage all 
through your home, and could pay for 
itself in 3 years. 

It's the 21st century approach to 
home heating—the efficient way to 
enjoy heat where you want it, when 
you want it, at less cost. 

An LSC Modular Heating System™ 
can be configured in a wide range of 
combinations of components to fit any 
residential heating need. 


Find Out How Much 
YOU Can Save. 

Based on a study of nearly 7,000 
home heating situations, we can now 
compute for you the kind of fuel sav- 
ings you can expect by applying the 
LSC concept in your home. 

After we have estimated your sav- 
ings, we will provide you with the 
names, addresses and phone numbers 
of LSC Modular Heating System™ re- 
tailers in your area. Using the data we 
have supplied you, the local LSC re- 
tailer you select can work directly 
with you to configure an LSC Modular 
Heating System™ custom tailored for 
maximum efficiency for your home. 

So act now! To get us started work- 
ing on your problem, with no obliga- 
tion on your part, call us toll-free at 


1-800-821-5950. 


Missouri Residents Only,Call Collect 816-421-2228 


LSC 


INCORPORATED 


Modular Heating Systems 
P.O. Box 1760, Kansas City, MO 64141 
© Copyright 1983; LSC Inc. 


BetterThan 
Jogging, 
Swimming 
or Cycling 


Nordic rack 


Jarless Total Body 
Cardiovascular Exerciser 
Duplicates X-C Skiing for the 
Best Motion in Fitness 


The enjoyable sport of cross-country skiing is 
often cited by physiologists as the most perfect 
form of cardiovascular exercise for both men 
and women. Its smooth, fluid, total body motion 
uniformly exercises more muscles and higher 
heart rates seem easier to attain than when 
jogging or cycling. NordicTrack closely simu- 
lates the pleasant X-C skiing motion and pro- 
Vides the same cardiovascular endurance- 
building benefits—right in the convenience of 
your home. Makes a year round, consistent 
exercise program easily attainable. Eliminates 
the usual barriers of time, weather, chance of 
injury, etc. Also highly effective for weight 
control. 


More Complete Than Running 
NordicTrack gives you a more complete work 
out—conditions both upper body and lower 
body muscles at the same time. Fluid, jarless 
motion does not cause joint or back problems 
as jogging or running often does. 


More Effective Than Exercise Bikes 
NordicTrack's stand-up skiing motion more uni- 
formly exercises the large leg muscles and also 
adds important upper body exercise. Higher 
Pulse rates, necessary for building fitness, 
Seem easier to attain because the work is 
shared by more muscle mass. 


Even Better Than Swimming 

NordicTrack more effectively exercises the, 
largest muscles in the body, those located in 
the legs and buttocks. When swimming, the. 
body is supported by the water, thus preventing 
these muscles from being effectively exer- 
cised. The stand up exercising position on thé 
NordicTrack much more effectively exercises 
these muscles. 


Practical, Takes Little Storage Space 
Folds compactly in only 30 seconds. Requires 
only 15 by 17 inches storage area. 


A Proven, High Quality Durable Product 
NordicTrack is in its 7th year of production. 
NordicTrack is quiet, motorless and has sep- 
arately adjustable arm and leg resistances. We 
manufacture and sell direct. Two year warran- 
tee, 30 day trial period with return privilege. 


Call or write for free brochure 


TOLL FREE 1-800-328-5888 


PSI 124PS Columbia Crt., Chaska, MN 55318 
Minnesota 612-448-6987 


Little-dish TV 


sight to the satellite can receive them. 

The coming direct-broadcast sys- 
tems will use a new generation of 
more-powerful satellites to transmit 
TV signals on the higher-frequency 
K-band. The signals can be received 
by small, unobtrusive antennas, roof- 
mounted to get the best view of the 
satellite. (The higher-frequency sig- 
nals can’t be processed by existing 
backyard Earth stations.) 

The details of the three companies’ 
systems differ, but each promises five 
channels of commercial-free movies, 
sporting events, news, children’s pro- 
grams, and special programs ranging 
from soap opera to grand opera. All 
systems plan to scramble their TV 


signals, and all will have some form of 
“addressability.” Each company will re- 
motely switch a subscriber's receiver on 
(or off) as well as authorize reception 
of special “pay-per-view” programs. 

Charges will range from $35 to $40 
per month, including fees for leasing 
the home dish antenna and receiver. 
А variety of dealers, from nationwide 
retailers to local telephone companies, 
will install the equipment. (At press 
time, no company had announced any 
dealer arrangements.) 


Shrinking dishes 
The more powerful the transmitter, 
the smaller the dish antenna needed 
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It is small enough to 
mount on an urban roof- 
top (above), yet STC's 
dish can pull in satellite- 
TV signals—if no large 
object (such as a tree or 


building) blocks the south- 
ern sky. From the dish, ig 
the satellite signal travels T 


to a TV-set-top unit that А 
looks much like a cable 
converter (right). 


T IE Bd 


STANDARD: 


ТУЗЕТ 


RECEIVING 
ANTENNA = 


CABLE 


OUTDOOR 
ELECTRONICS. 


SE 


INDOOR ELECTRONICS: 
(OESCRAMBLER AND 
CHANNEL SELECTOR) 


OPTIONAL CONNECTION 
TO STEREO UNIT 
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The affordable 
dream 


The King of the Road, Fiberfab's 1952 MG-TD 
Replicar Assembly, a legendary recreation 
is designed to be built by an average person 
with basic mechanical skills using ordinary 
tools. If you're enchanted by the way it 
looks, wait until you're behind the wheel. 
It's easy, it's fun, and it's challenging. 


Take the challenge. 


Replicar 
1929 Mercedes Benz 


©1983 Fiberfab International Inc. 
‘Some Equipment depicted is optional 


REPLICAR 1952 MG-TD 
Available in front or 
rear engine drive 


Fill out the coupon below and begin the most 
rewarding experience of your life. 


H 


Enclosed is $1 ea. for a full color brochure and Replicar 
Kit Information. 


O Replicar 1952 MG-TD О Replicar 1929 Mercedes Benz 


OR COMPLETELY FACTORY FINISHED 
О Replicar 1952 MG-TD О Replicar 1929 Mercedes Benz 


FIBERFAB INTERNATIONAL INC. 
8800 West Highway 7. 
Minneapolis, MN 55426 


Name _ 
Address _ 

City - 

Home Phone ( 
Bus. Phone( ) 
Please charge on my: (MasterCard OVisa ОАт. Exp. 
Acct. No. .— Exp. Date — 


State__ Zip _ 


DE 


Signature — 


Call Toll-Free 1-800-328-5671 
For Exciting New Business Opportunity 


TEXAS STEER 


BRANDED WITH VALUE 


Men on the go face winter head-on 
with Texas Steer' insulated leather boots. 


_Padded Collar 
_Full-grain Leather Upper 
Fully Insulated 


Cushion Insole 


1tSole — Steel Shank Storm Welt 


The Saving 
Copyright 1983 by Kmart” Corporation 


Little-dish TV 


to receive the signals. That's a basic 
broadcasting principle. So shrinking a 
15-foot parabolic reflector down to two 
feet obviously requires more power at 
the transmitter. How much power is 
the question. 

Most of today's C-band satellites 
transmit with a signal strength of five 
watts per channel. But Satellite Tele- 
vision Corp. (STC), the Comsat direct- 
broadcast subsidiary, insists that 
extremely-high-powered, 200-watt 
satellites are necessary for direct- 
broadcast TV. “You take the power off 
the ground and put it in the sky," 
STC's Mary Pittelli told me. "Then the 
consumer can use a very small dish, 
something you can put in the trunk 
of your car and take home." 

But not everyone agrees. "It's our 
belief that high power is not neces- 
sary" USCI's Nathaniel Kwit said, 
leaning forward on a plush couch in 
his 33rd-floor New York City office. 
*With today's technology, you can use 
a medium-power satellite to get the 
same effect as high power—a good pic- 
ture in all kinds of weather using a 
small dish." 

Despite the debate, STC, along with 
Skyband and USCI, plans to inaugu- 
rate service using 20-watt satellites— 
the low end of “medium power.” 

Antennas for this first level of direct- 
broadcast systems will vary in size 
from 2.5 feet to 5.9 feet. Most will be 
small enough to mount on a rooftop, 
a space-saving position that also en- 
sures the best possible "look angle" for 
the dish. 

The small dishes are made possible, 
in part, by tinkering with the satel- 
lite's beam pattern, or "footprint." 

"The size of the dish depends upon 
where you are in the footprint, and 
also what year you're talking about," 
Kwit told me. The footprint is the area 
of the US. illuminated by a satellite's 
microwave beam. For today's C-band 
satellites, the footprint looks more like 
a toeprint—a concentric set of vaguely 
circular whorls [PS, March ’80]. The 
satellite signal is strongest at the cen- 
ter (usually somewhere in the Mid- 
west) and fades at the far edges of the 
continent. 

Skyband is the only direct-broadcast 
company that’s beginning service with 
a nationwide footprint. “We have leased 
transponders on SBS-3, which the space 
shuttle launched last November,” Sky- 
band’s James Dolan told me. “The 
smallest dish likely to be useful is 1.2 
meters (approximately four ft.). Since 
the SBS transmissions are tailored to 
be strongest on the highly populated 
East and West Coasts, Midwesterners 
will need larger antennas.” 

The USCI footprint, transmitted by 
Anik C2, a recently launched Cana- 


dian satellite, will cover 26 states, 
extending from Canada to Virginia 
and west to Chicago. Because it covers 
less territory, the Anik beam delivers 
slightly more power to the ground, so 
USCI will be able to install three-foot 
antennas for many of its subscribers. 
The dishes will shrink even further 
in the fall of 1984 when STC begins 
service on an SBS satellite it is now 
modifying. “By modifying the satellite, 
we've strengthened the signals," STC's 
Pittelli told me. "The best analogy is if 
you added blinders to an ordinary wide- 
beam flashlight to focus the beam." 
The focused footprint will extend 
from Burlington, Vt., to Roanoke, Va., 
and west to Pittsburgh. Except on the 
fringes, the signal will be received by 
0.75-meter (2.5-ft.) dishes. 
Meanwhile, in November '84, USCI 
will switch to a newly orbited GTE 
satellite—without interrupting TV 
transmissions. The two satellites will 


ЁЁ Future satellite 
receivers may be 
used for electronic 
mail, banking, even 


home shopping. 993 


sit side by side for a day while serv- 
ice is switched from one to the other. 

“We'll be on G-Star 2 instead of 
G-Star 1 as everyone thinks," Kwit 
said with some glee. "That's important 
because we've reconfigured that 20- 
watt satellite and increased its power 
so we can cover the entire West Coast 
as well as the East and Midwest." 

In the Northeast and the Chicago 
area, the G-Star's footprint will be 
strong enough for 2.5-foot dishes. And 
by 1985, USCI plans to have a 50-watt 
satellite with'a focused beam power- 
ful enough to be picked up by 2.5-foot 
dishes across the nation. 

Finally, in 1986, STC's 200-watt sat- 
ellite will begin beaming signals strong 
enough to be picked up by two-foot 
dishes across the Eastern and Central 
time zones. 


Overcrowded orbit 


Why bother with a 200-watt satel- 
lite when a 50-watt one will do almost 
as well? Both medium- and high-power 
satellites transmit on the same K-band, 
which extends from 11.7 to 12.7 GHz. 
None of these frequencies is used for 
Earth-based microwave transmission 
—an advantage K-band has over C- 
band. But only 12.2 to 12.7 GHz, the 
frequency band STC's 200-watt satel- 
lite uses, is reserved by the FCC spe- 


cifically for direct-broadcast satellites. 
The other satellites transmit on the 
lower end of the band, which is al- 
ready assigned to "fixed satellite serv- 
ices"—mainly cable TV and telecom- 
munications. Here's where the high- 
power debate comes into focus. 

Though the geostationary orbit is a 
90,000-km (56,000-mile) slice of space, 
it's already crowded—and expected to 
get more so. If all the satellites that 
have been assigned orbital slots are 
actually launched, the congestion may 
be so great that the FCC will require 
fixed-service satellites to be spaced 
only two degrees apart. 

"The smaller the distance between 
satellites, the larger the dish you need 
to prevent interference," Pitelli said. 
“You can't compensate by boosting the 
power because you'll blast out your 
neighbor. That's why we believe high- 
power, high-frequency satellites are 
necessary, as well as the protected 
DBS band with its widely spaced or- 
bital slots." 

Kwit sees a different scenario. “In 
theory, two-degree spacing is a prob- 
lem, because with small dishes you are 
going to get interference—unless the 
satellite transmissions are coordi- 
nated,” he explained. “We can't imag- 
ine that 10 years from now, when we 
have five million customers looking at 
a signal, the FCC will let another sat- 
ellite move in there and mess up that 
signal. We believe the FCC will en- 
force signal coordination." 


Microwave electronics 


Power is only part of the equation. 
The new direct-broadcast services 
would not be possible without changes 
at the receiving end. 

"We've greatly improved the sensitiv- 
ity of receiver circuits," General In- 
strument's Victor Cavallo told me. *Be- 
fore these improvements, we couldn't 
use a small dish to pull in usable sig- 
nals from a 20-watt satellite." 

The receiver, or Earth station, in- 
cludes both the antenna and a compo- 
nent called a Low Noise Block (LNB) 
converter by USCI. This amplifies the 
tiny signals from space, filters out the 
"noise," and converts high frequencies 
down to ones receivable by the set-top 
tuner (see diagram). 

“We use gasfets—gallium arsenide 
field-effect transistors—in our LNB," 
James Fisher, a USCI engineer, told 
me. “All of the magic there is getting 
a very low noise figure." 

He handed me a six-inch-long metal 
cylinder. "This is where we catch the 
signal," Fisher explained. The LNB 
mounts on the antenna feedhorn, which 
sits at the focal point of the dish. “If 
you cut this open," he said, hefting 

Continued 
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Introducing the Marsona-1200 sound condi- The secret is the use of "White Noise" — long 
tioner which creates the sounds of nature — a recognized by scientists for its ability to mask 
waterfall, a rainstorm, and the rhythmic pound- ouf unwanted noise that interferes with sleep, 
ing of the ocean surf. These sounds aren't relaxation or work. 
recorded — but synthesized — with the use of Marsona's all-electronic design uses less 
advanced solid-state electronics. electricity than a small night light. There are no 
Controlled laboratory tests at a university moving parts, no tapes, nothing to wear out. 
indicated that sound conditioned sleepers дої Measures only 7x8x5" and weighs only 3 Ibs. 
fo sleep quicker, slept longer and received No batteries needed. 
about 50% more Delta (stage 4) deep sleep. And you can fine tune sounds to exactly 
your likes; from a mere whisper up to a strong 
masking sound. With the surf you can even 
vary the rhythm from slow to fast to random. 
Hospitals have long used sound condi- 
tioners like the Marsona to relax patients in 
their coronary and respiratory care units. We 
offer you the Marsona-1200 for a full 30 day 
home trial. One year warranty. 
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from our pre-cut partially assembled Kit. 


Here's the turn-of-the- 
century "'Roll-Top" you've 
always wanted. A full 
size oak desk (oak and oak- 
veneers) now yours at 
extraordinary savings. . . 
because you put it together 
yourself fram pre-cut Kit 
parts. No special tools 
needed. When finished, 
you'll possess a magnificent 
опросе for your home 
or office — worth at least 
twice what you paid for the 
Kit! Send for details 
without obligation. 


КАРТ, 
Сарате 


= FREE ruu coor caraos [а 
gives you all the facts |. 
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and many other quality hardwood kits. I understand I am under no obligation. 


State Zip 


4012 М.Е. 14th Street • Box AP * Des Moines, ІА 50302 


170 | POPULAR SCIE! 


Little-dish TV 


the cylinder, *you'd see just three 
microchips— miniature circuit boards. 
But these amplify the signal 100,000 
times." 

A conventional amplifier would boost 
the noise as well as the tiny signal, 
Fisher said. "Thanks to gasfet tech- 


| nology, I have a very good signal-to- 


noise ratio." 

Gasfets are not new. "But the whole 
technology of gasfets is toward thin- 
ner and thinner chips," Fisher ex- 
plained. "The thinner the chip, the 
better the noise figure." 

STC is equally dependent on new 
receiver technology. "Increased re- 
ceiver sensitivity means we can use 
the same equipment we install for the 
medium-power satellite with our later, 
high-power satellite," Pittelli said. “I 
don't mean only the two-foot dish—I 
mean the low-noise converter, the set- 
top scrambler unit, and the receiver.” 


What's the picture? 


Experts measure the quality of sat- 
ellite transmission in terms of “deci- 
bel-width," or the strength of the sig- 
nal as it hits the dish. 

Both STC and USCI say the signals 
from their first-stage satellites will be 
53 dBw at the center of the footprint, 
and in the high 40s at the fringes. 
"That's better than 60 percent of the 
cable systems operating today," Kwit 
asserted. 

Unfortunately, I can't give a first- 
hand report on the quality of little- 
dish TV. At press time, no company 
had a demonstration setup available 
for viewing. 

Once the systems are available for 
all who want them—a process that 
may take months after the first dishes 
go up—what's next? 

“Don't be surprised if you see set- 
top receivers with 36 channels," Pit- 
telli told me. "There's a move within 
the manufacturing community to make 
compatible equipment, so you can use 
the same receiver to tune in our high- 
power service and someone else's." 

Future satellite receivers may also 
become two-way communication sta- 
tions. "We're working on a technology 
to make every home Earth station a 
transmitter," Kwit said. "With a low- 
cost transmitter, the little dish will 
send a tiny, very-low-power signal back 
up to the satellite." 

Such a signal transmitting small 
digital pulses would eliminate the au- 
tomatic telephone hookup the compa- 
nies now use to get billing data. But, 
Kwit predicted, the tiny transmitters 
could also be used for electronic mail, 
banking, and even home shopping. 

When? *Mid-'80s," Kwit told me. 
In a few years we'll discover if he is 
a better prophet than I. us 
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Video 


editors 


put the final touch 
on your videotapes 


ights. Camera. Too 
much action? That's 
where these editors 
come in. You can shoot 
anything on location. At 
home, edit your magnetic 
*movies" at the touch of 
a button. Several models 
are now available. 


By WILLIAM J. HAWKINS 


Great movie producers: Alfred Hitch- 
cock, Francis Ford Coppola, Alfred Е 
Hawkins. Alfred Hawkins? 

My father produced some of the best 
home movies I’ve seen. (The cast was 
terrific.) But it wasn’t easy. Every 
production required hours of editing. 
Using eight-mm movie film, it meant 
searching through miles of twisted 
cellulose, cutting, scraping, and gluing 
hundreds of 14-inch sections into a 
logical order. But now, for a lot of 
people, film is out; videotape is in. 

Once you shoot with videotape, you 
may never want to see a strip of film 
again. It’s cheaper, easier, and reus- 
able: If the last scene didn’t go quite 
right, rewind the tape and ask the 
kids to jump in the pool again—this 
time with their suits on. 

However, the greatest advantage of 
videotape—recording times of up to 
eight hours—also creates great prob- 
lems: Nearly everything you shoot has 
to be edited for length and continuity 
to get that touch of professionalism. 
But put away your razor blades. New 
electronic editors create the scenes you 
want at the push of a button. 

No cutting 

Videotape can't (or shouldn't) be cut. 
Instead, scenes from an original mas- 
ter tape are dubbed (rerecorded) onto 
a slave tape on a second VCR. Add- 
ing two scenes together means dub- 
bing them back-to-back onto the slave 
tape. Deleting a scene is simpler: just 
don't rerecord it. 

Videotape editors connect audio and 
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Video editors for the home are available from Canon (top), Chalange, and Quasar. 


video outputs of the first machine with 
audio and video inputs of the second. 
They also control tape movement. At 
present, there are two types of editors. 
Most, such as the Canon and Quasar 
units shown in the photo, are for use 
with the newer microprocessor-con- 
trolled VCRs. The second type (the 
Video Editor, for example) is designed 
for editing with any VCR deck. 

The Quasar and Canon units plug 
into the "camera" input of the two tape 
decks. That completes the audio-video 
connections, but it also gives the ed- 
itors—and you— complete control over 
both decks from the key pad. 

Run either tape forward or back- 
ward to find the spots you want. A 
built-in digital counter displays each 
tape position. Then enter the end of a 
scene you'd like to dub into memory, 
cue up both machines, and push a but- 
ton. The scene you want from the 
original tape is automatically placed 
in the right location on the copy. 

But there's more. Push another but- 
ton and you only dub over the video— 
great for adding a special scene to a 
tape with an existing audio track. Or 
push another button and copy just the 
audio—now you've added the sound- 
track from one tape to the picture of 
another. 

My kids love “Wonder Woman." 


Fitted with capes (old towels) and red 
boots (galoshes), the kids ran around 
the backyard for hours while I taped 
all I saw. Days later, I dubbed the 
video to create a visual story, then 
added music from the sound track 
of a “Wonder Woman" rerun I taped 
from TV. Try doing that with home 
movie film. 

The Video Editor from Chalange 
isn't as sophisticated as the others, 
but it is still quite clever. With this, 
editing is a two-step process. First, you 
review the original tape for the scenes 
you want and record a tone on the 
sound track for each one. 

Now for step two. Rewind the origi- 
nal tape, cue up the dub copy for re- 
cording, and press "play" As the editor 
finds the audio tones, it automatically 
starts the dub tape rolling. When the 
tone ends, the dub ends—until an- 
other tone for the next scene is found. 
Because the tones destroy the audio 
track of the original tape, this editor 
is best for stereo VCRs. One channel 
can then retain the original audio 
track; the second channel can be used 
for the editing tone. 

The model 1200 Video Editor is 
$350 from Chalange Sales (Box 31086, 
St. Louis, Mo. 63131). The Quasar 
VE582UQ editor is $170; Canon VE- 
10A is $150. Gs) 
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Taking Care of Your Car 


By STEVE MERCALDO Got a useful car tip? Send 


! Security No.) to Car Care, 


it (with Social 
Porutan Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay 
$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 
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Tracking down an oil leak 


Engine oil leaks are often difficult to 
pinpoint. One possible source of leakage 
is a mechanical fuel pump. Your first clue 
is usually a puddle of oil underneath the 
engine and directly below the pump. To 
be sure this is the problem, thoroughly 
clean the pump and the area surrounding 
it. Then start the engine and let it idle for 
at least five minutes. Step on the acceler- 


ator several times during the warm-up. 

Next, turn off the engine and inspect the 
pump and its mounting surface for signs 
of oil. Be patient—the leak may not show 
up for several minutes. If a leak occurs, 
tighten the mounting bolts or remove the 
mechanical fuel pump and replace the gas- 
ket. Then if oil is still leaking, you'll prob- 
ably have to replace the pump. 


Musical tip 


Engine rebuilding is often complicated by 
the buildup of stubborn deposits in an 
engine's lubrication system. Steel guitar 
strings make excellent tools for cleaning 
the system's small ports and galleries. The 
strings’ springy quality prevents them from 
binding in tight curves and bends. (The 
low-E string is perfect for unclogging valve- 
train push-rod tubes, for instance.) 


Intermittent misfire 


Despite recent technological advances in 
high-energy ignition systems, plug misfires 
can still occur because of simple problems. 
A corroded or damaged spark-plug-wire ter- 
minal may be at fault. Twist and then pull 
the boot to remove it from the plug termi- 
nal. Carefully inspect the plug and boot 
terminals, and inspect the other end of the 
wire that fits into the distributor cap. Re- 
place the wire that’s defective. 


Keep a cool head 


When disassembling an engine, always let 
it cool before you attempt to remove the 
cylinder head. Loosening head bolts while 
an engine is hot can result in a warped 
head. When reinstalled, the damaged heads 
will provoke premature head-gasket failure. 
This caution is important when working 
with engines that have aluminum heads, 
which are even more apt to warp if removed 
while the engine is hot. 


Plug extender 


Bad rings or valve-guide seals are two 
expensive-to-repair problems that may be 
causing your engine to burn oil. Excessive 
amounts of oil in the combustion cham- 
bers may be the source of engine misfire 
because of spark-plug fouling. But there 
is an inexpensive temporary solution for 
plug fouling. A spark-plug extender will 
pull the electrode out of the contaminated 
chamber, allowing it to fire cleanly. 
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ы. Now...$1 # per window 
for an inside window 


Protects You 
From Winter's 
Cold Blasts 


Fits Any Type 
Bow Arched, Etc. 


The problem with most inside window 
sealing products on the market today has 
been they are difficult to install and look 
even worse. 

We all have seen homes with a ing 

piece of cloudy plastic fixed to the 
windows. Not only is this an eye sore, but 
the effectiveness as a window insulator falls 
almost to zero. 

We have adapted a technology that was 
developed for the industrial packaging 
industry. We enjoy all types of products that 
are wrapped and heat sealed to keep in 
product freshness by keeping air out. 

The Heat Window takes this technology a 
few steps further and applies the same 


GUARANTEE 
Test the HEAT-WINDOW 
SYSTEM. Trial test 
without risk. Install the 
Heat-Window and should 
ои feel that it did not 
increase the overall 
comfort level or did not 
perform to your expecta- 
tions, return the unused 
portion within 15 days for 
а refund of the purchase 
price less postage. 
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insulating system tha 
stops cold air and 


increases В value by 90% 


One Kit Easily Insulates 10 Windows 


* STOPS Cold Air Drafts 100% * Packaged On A Roll For Easy 
* Easily Installed In 5 Minutes Installation 
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Our Double 
Track Acrylic 
Fastener 


With Heat 
Window Candle 
Never Flickers 
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Patio Door & 
Picture Window 
Kits Also 


Pulls Tight 
With Household 


concept to windows in homes and busi- 
nesses. The system is simple, low in cost 
and yet so superior to window products 
costing 5 to 10 times as much. Anyone can 
get professional results in minutes, just by 
applying our acrylic double track fastener to 
window trim. Applying Heat-Window Film 
then with an ordinary hair dryer apply hot air 
to the surface. Immediately the film tightens 
drum tight, мш and effortlessly. You have 
just professionally sealed your window from 
the inside and have formed a thermal barrier 
that will reduce heat loss from cold draf 
windows and prevent cold air infiltration into 
your living area. 
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110 feet of Fastening Track. 


14° 


PLUS POSTAGE 


ENERGY ARSENAL HEAT WINDOW DEPT. PS-11 
254 County Line Rd., Hatboro, PA 19040 
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One 10 window kit — 40 inches wide by 41 feet long, 110 feet of fastening track for the low price of 
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Wordless Workshop 


By ROY DOTY 


$50 to Lloyd P. Matthews of Paim Bay, Fla., for the idea of 
four-in.-dia. PVC ll sei 


thin-wall sewer pipe into a wine rack. Sei 
Security No.) to Wordless, PoPutar Science, 380 Madison Ave., New 
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0991 ARROW, PLYMOUTH 76:80 covers 8127 DATSUN 2402, 2602, 2802 70.78 covers ай models $1295, 8211 MAVERICK 7277 covers at roses 
9404 ASPEN, DODGE 76-79 covers all models 9152 DATSUN 2802Х 79-82 for ali models inc turbo $12.95 1550 MAZDA GLC 77-82 for all rear wheel drive models 
7122 AUDI 100 70-77 tor all models inc 10 1657 АТАЛ 218 75:0] сомеа aM madii phs Б10 i5 0812 MAZDA GLC 81.82 covers front wheel drive models only 
1229 AUDI 4000 80.82 covers all sedan & models. 9583 DATSUN 510, 610, 710 68-77 covers ай models. $12.95 0444 MAZDA 71-78 includes RX4 and Cosmo models. 
0664 AUDI 5000 77.79 1258 DATSUN 311 sports car 1600/2000 SPL & SRL mds - . $2095 [| soi: MAZDA RX7 79.81 covers al models 
0726 AUDI FOX 73-79 covers al models 9297 DATSUN PICK-UP 70-79 covers al 2wh dme models — $1295 | 2:05 MAZDA 66 79:81 covers al models 
0379 BARRACUDA & ‘CUDA 65.72 a! 6 & VS models 0925 DATSUN PICK-UP 80.82 for all 720 mols, 2 & 4-whi оте $12.95 Ш 8105 MAZDA 626 818 covers 3) models 
1042 BMW 2002 59.77 inc 1500, 1600. 1502 2000 except CS 0871 DODGE 68.77 fer ai Monaco & Polara modes UCM E Sne e a 
9813 BMW 320i 75-82 covers а! models 8066 DODGE ARIES 81.82 covers $1296 8197 MERCEDES-BENZ 250 65-68 pius 1900.2000.2200 diesels 
8199 BMW 528i, 530i 75-80 covers all models "n EE i 91385 9485 MERCEDES-BENZ 250.280 68.72 ail models pius 230 
9760 BMW 2500, 2800, 3.0 ai то nc Bavara & CS DODGE Covers incis 220, 230, 300 & dee mdi 
0504 BRONCO, FORD 66.81 for al? & & wni тс rode 1298 DODGE PICK-UP 71.81 for al 2h drive mode's 1295 [| 0416 ee eee BENI 380. ase 020.230. 30046 зеб гды. 
6308 BUICK 68.76 inc Electra Le Sabre. Rivera. Wlacat 249] DODGE 0-50 PICK-UP 79:81 ai mais + Plymouth Arrow . 51095 [| 8208 MERCEDES BEN 330, 450 230 240. 280. 300 & бези 
8473 BUICK 77-83 tor all full size inc Electra & Le Sabre 8203 DODGE VANS 67-70 ай +. ù & 1 ton mdis inc Plymouth _. $10.95 9436 MERCURY MONARCH 75-80 covers all models 
8082 BUICK REGAL & CENTURY 74-80 for a! mais inc turbo Боло DÜQGE NINES TINA CONEE MI CTUM ИТ RN CS FIO SATE. 0922 MERCURY ZEPHYR 78-81 ail models inc turbocharged 
9851 BUICK SKYHAWK 82 for 3! models + Cadlac Cimarron 8192 DUSTER 7076 rat nodes re Same pese [ 1098 mo мосет овоа! тов pius A Sonte 5 
0727 CADILLAC 68.74 al models exco! E1 Dorado ESCORT 81-82 covers al models pus Mercury Lyra 1295 мов ioca Rie бомба кад, 
8678 CAMARO 67.81 covers al 6 & 8 cylinder models 8189 FAIRLANE, FORD 62.70 covers al models HIC Ш 1720 hg UE eremi 
8460 CAMARO 82 83 covers al models 8366 FAIRMONTFORD 78-81 covers all modes ang engines. $12.95 Ш 0173 MUSTANG V ce rd 75.80 роз Анте 
9557 CAPRI 70.76 tor al 2000, 2600, 2800 mais 9874 FALCON, FORD 6 64.70 covers all 6-с modes HUC reu Mie Pri eta 
6021 CAPRI 79-82 covers all models and engines 9776 FIAT 124 67-82 al mais юс spyder, coupe, 2000 & turbo $12.95 Ш 9386 MUSTANG 79.82 covers all engines and models 
0379 CHALLENGER 70.72 covers all 6 and VB mais э тт Hn vi n tor ай models. E prh te 0951 NOVA, CHEVROLET 71-79 covers all models 
8446 CHAMP & SAPPORO 77-81 covers all engines & models 1 for ali models. 1. Mire engines y ail resr-wheei drive models. 
8331 CHARGER 67.70 for al mode's nc 500 & R/T 0399 FIAT X1/9 71-82 covers al models 31295 | 2107 оре ee 7082 as aS ai man бте тобе. а. 
8212 CHARGER 71.75 covers ai mode's 6022 FIAT STRADA 79.80 $1295. Ш 2065 OLDE FEMEA СЕНА reru 
9851 CHEVROLET CAVALIER 82 for al тан + Pontiac 12000 1073 FIESTA, FORD 78-80 covers al models $1295 #9148 OLDS OMEGA 80.81 al moa pus Pontac Phoenix 
8465 CHEVROLET CELEBRITY 82.83 all тайз plus Buick Century 0675 FIREBIRD 67-69 covers all models: $12.95 || 6308 OLDSMOBILE 68.76 covers all 88 and 98 models 
0383 CHEVELLE 64.69 covers ai Manu modes 6309 FIREBIRD 70:81 covers all models nc Trans Ат $1295 [| 8473 OLDSMOBILE 77-83 covers al 88 anc 98 models 
8469 CHEVELLE 70-81 covers Malibu, Monte Сано. El Camino 9611 FORD 71.82 covers Elite. LTD li. Ranchero, Thunderbrd. $10.95 8273 OPEL 66-75 lor ali models inc Kadett & Manta 
0838 CHEVETTE 76-82 covers all models 0872 FORD 68.83 tor Custom. Galaxie, LTD. XL & wagon mdis $10.95 9589 OPEL GT 68-73 covers all 1900 models 
1038 CHEVROLET 29-40 covers all 6-cy! models 9369 FORD COURIER 72-82 covers ali models imported $12.95 0711 PEUGEOT 504 DIESEL 74-80 covers all models 
0888 CHEVROLET 49.54 reprint of factory shop manual 8205 FORD PICK-UP 65-68 all 2 & 4-whi dr тй. 1/2-1 ton $10.95 7124 PEUGEOT 504 68.79 tor all gasoline engine models. 
1001 CHEVROLET 55:65 for ai Be Ar. Biscayne. Impala таз B458 FORD PICKUP 73-79 ail 2 & 4 whi cr F-100 10 0350s... 51295 [| 0883 PINTO 70.80 covers all models nc Mercury Bobcat 
EH кес EOD м [ч Biscayne, Caprice, impala 0451 FORD PICK-UP 69.83 al! 2-«hi dr F-senes + diesel $1295 0874 PLYMOUTH 68-76 Fury, VIP, Gran, Suburban models. 
148 CHEVE || also mals plus Buick Skylark 8204 FORD VANS 61.68 for all iz. м. & 1 ton models 510.95 1259 PLYMOUTH HORIZON 78.82 covers all models inc ТСЗ 
8187 CHEVY I 62.68 covers al 4, 6 & VB models 0453 FORD VANS 69.52 covers ali 6 & В cyinder models $1295 5056 PLYMOUTH RELIANT 81 82 covers at meses т 
0779 CHEVY LUV 72-82 for all 2 & 4 whi dr mdis + diesel. GRANADA, FORD 75-83 covers all models 510.95 0851 PONTIAC 66-76 а! full-size inc Bonneville, Catalina, GP. 
8464 CHEVY 5-10, 5.15 PICK-UP 82.83 for all таз plus GMC HONDA ACCORD 76-81 for all mode's inc Prelude $1295 [| 8473 PONTIAC 77.83 al tuli size inc Bonnewile. Catalina, GP 
8154 CHEVY PICK-UP 67.82 all nc Blazer. GMC plus Suburban HONDA CIVIC 73-81 covers all models inc СУСС $1295 # 0489 PONTIAC TEMPEST 68.73 а! mais inc СТО. Le Mans 
1662 CHEVY D tor ali models plus GMC vans. INTERNATIONAL SCOUT 67.73 800. A. 8. 1 mais $1095 9535 PORSCHE 911 65-82 covers 911. 911E. 9115. 91156 & 911T 
0020 CHRYSLE factory shop manual must ve year INTERNATIONAL 62-80 tune/maintain Scout. wagon. pckup $10.95 [M934 PORSCHE 914 70-76 а! models inc 914/6 
тро Биш) кру ла ита, e ITERATION £2 0 ure marian St. кер Оло Mose [ ats PORSCHE 914 7076 al mates me 91/6 
8264 COLT & CHALLENGER 7 1.81 covers al models 12 JAGUAR E-TYPE V12 21:74 covers э models $1295 [| S008 PORSCHE 928 7881 suo covers 924 
8211 COMET 70-77 covers al models JAGUAR XJ6 68.79 covers all models $1295 [| 0372 RENAULT LeCar 75-81 covers al models inc R5 
8212 CORONET, DODGE 71-75 covers эй models. JAGUAR X712 72:80 for ай models inc XJS, Daimier $1295 # 9429 RENAULT 12 69.79 covers ай models inc auto trans 
8032 CORVAIR 60.69 covers al modes пе Vrochargel JEEP 50-65 for 4 & 6 cyl station $1995 [| 0645 RENAULT 15, 17 71.79 covers all models inc TL. TS. 
0478 CORVETTE 57.65 covers all 327 models JEEP 66.79 lor ai Cherokee, Commando & Wagoneer mds $10.95 LITE 68:73 all models 
9481 CORVETTE 65.82 covers all modes & engines 9805 JEEP WAGONEER Jers wih 230 che eng 31995 Oso SAAD 99 C979 conuri mosey т товна 
1756 CRICKET, PLYMOUTH 70.73 also covers Hilman Avenger 9806 JEEP UNIVERSAL CJ-2. С-З герти factory manual $1995 Jf 5058 SUBARU 72.82 for all 1300-1800, BRAT and MPV models 
GENERAL REPAIR MANUALS — TUNING GUIDES — HOME REPAIR — TECHNICAL ВООК5_ Ж ЕМ ЫДЫ d 


0829 TOYOTA CELICA 71-81 covers all тобе except Supra 
8292 WORLD CARS 1983 pics, tech info every 83 car in world $39.95 || 0949 CORVETTE RESTORATION SOURCE BOOK 53.57 the oe $21.95 
0575 CHILTON AUTO REPAIR 76,83 for al Ателсап cars $18.95 [| 0946 FORD SMALL BLOCK, How to rebuid 9995 [| 9812 TOYOTA COROLLA 69.82 for all models inc 5-spd trans 
10833: Оштон TO REPAR 72:79 fr i Andreas care. s1995 | 3494 FORD BIG-BLOCK How to reouig $9.95 [| 7122 TOYOTA CORONA 70.82 covers t 4 oy models 
9935. TON AUTO REPAIR 72:79 lr M linca cons $1395. [ 9497 FORD vi nowt reine 3810 3516400.429 460 engines 49.95 [| 8198 TOYOTA CRESSIDA 78,82 covers al modes ~- 
1763 CHILTON AUTO REPAIR 54:63 lor ai Amencan cars $19.95 [| 9498 PINTO, how to rebuig the а-су эз № 0607 ur qu ed 
7111 CHILTON TRUCK REPAIR 75:82 Amencam & троп makes $1995 | 8195 FORD PERFORMANCE how to get t for street or track OPCM loin Ep 
8561 CHILTON TRUCK REPAIR MAN 61.71 or al ci o mas $1995 ff 8284 MOPAR SMALL BLOCK REBUILD 273518, 340, 360 engres 5995 
8091 CHILTON IMPORT CAR MANUAL 76.83 or ALL major makes 519.95 || 0892 MUSTANG, HOW TORESTORE YOUR complete nowtomanuai $14.95 [| 0575 TOYOTA SUPRA 79.81 covers a! models 
0492 AUTO REPAIRS & PRICES tat rate umes 74.79 US cars. 3795 [| 8476 MUSTANG HOW-TO 65.73 dostyoursel restoration Ups $6.95 [| 0901 TOYOTA TERCEL 80-82 covers ali models 
0006 AUTO MECHANIC cricaton ests compete рир couse 97.98 | 5127 BOLTON PERFORMANCE what buy & what «wilco $10.98 [ 1200 TRUMP атта 0281 coves al rade, 
0693 AUTOMOTIVE OSCILLOSCOPE now 1o use moruolormechancs $898 | 1756 ENGINE POWER bascs of hgh performance ergoe энг 885 [D 5053 TRUMPA TRO 7581 coves a moses 
1165 GM CARS Diagnosis & Repair 70-83 plus ight trucks $14.95 Ш 8658 AIRCOOLED ENGINES manus} jor 1.2 & асу over 1508... 9995. I 3152 VALIANT 68.76 all mals inc Scamp, Signette $10.95 
1146 PERFORMANCE WITH ECONOMY power trom tuning & bu $10.95 9419 SMALL ENGINE SERVICE MANUAL al -cyl under 15 od v t 
0654 AUTO AIR CONDITIONING technical school trag manual 521.95 | 9770 LAWN MOWER fu ali gas powered walking. push type 0884 VEGA 74.77 а! models ne Monza. except Cosworth Vega ..... $1098 
7125 AUTO AIR СОМ cutie 8755 RIDING LAWNMOWER manual cr ali mag makes and models $895 Ш 8019 VOLARE 76.80 covers al models 
7125 AUTO AR CONDITIONING... уке & rer t $2.95 [| 5651 SMALL TRACTOR mones etsi af maes/modes 830 p 81995 | 1227 VOLKSWAGEN BEETLE S4 57 si тан 1e Karmann Ghis 
7110 WEEKEND MECHANICS HANDBOOK deai manual tor begnner $11.95 Ш 8301 ALLIS-CHALMERS vacior таз С.СА Ga wc wo мог WF -$9.95 Jf 0100 VOLKSWAGEN RABBIT 15:92 a1 mals re Karmann Сто 
9622 HOW TO TUNE YOUR CAR good for ali cars $795 9822 FORD FARM TRACTOR manual covers al senes 2N. EN өү 59.95 | 8200 82 gps B бези plus AD —- 
3671 BASIC MAINTENANCE & REPAIR Keep your car running night. $498 [| 8490 FORD TRACTORS mals 501 600/1,700/1 800/1. 90011801200 $995 [| 8294 VOLKSWAGEN SCIROCCO 75-82 covers gas & diesel models 
1712 BASIC AUTO REPAIR MANUAL a must for any car 3595 || 1028 M FARM TRACTORS for ABCHMMTA4.6WSTAS models $9.95 [| 8383 VOLKSWAGEN JETTA 80:81 gas engine + other VW models 
> 3518 JOHN DEERE farm tractor manual tor más A. B. D. G, H. M. MT.$9.95 f 1125 VOLKSWAGEN BUS 61 79 a! camper. van, transporter тз 
Teg PANE Cate LEA AREE: tne lance Ed 8382 JOHN DEERE tractor más 3010. 3020. 4010. 4020. 5010. 5020 $9.95 [f 9626 VOLKSWAGEN VANAGON 80.81 covers ali models 
0880 BASIC AUTO TROUBLESHOOTING ку э! cars 695 [| 1020 MASSEYFERGUSON frm vac models ТЕ20 T020 & ТОЗО $995 Ш 2555 VOLKSWAGEN 411,412 66.78 coin al nona 7 
3759 BOSCH ELECTRONIC FUEL INJECTION manual 70-79 тропе $10.95 @ 0800 WELDING PROCESSES completely covers every type $2695 Ш 3748 VOLKSWAGEN DASHER 74.79 covers pi models 
1711 BASIC CARBURETORS & FUEL SYSTEMS for al US makes . $695 [f 3180 SOLDERING the oniy book on the subject very compete 8795 
9976 CARBURETOR BASICS troubiesnoot/rebwid ali US makes, $8.98 | 9525 MACHINING FUNDAMENTALS to use all machine shop equp $24.95 | 1754 VOLVO 142, 144, 145 66.74 for ali models inc S & € 
8390 BASIC MACHINE TECHNOLOGY 622 pgs machne shophnon-how $2495 [| 9558 VOLVO 164 68.75 for all models c fuel mjecton 
үү TOU areren reaf Ron odi ll nas $10.93 [ 9658 AUTO MACHINIST. set-teaching guae & study course $795 3729 VOLVO 242, 244, 245 75-82 covers all models 
3652 ROCHESTER CARBURETORS for al 2 & & barrel models — $995 | 8397 CASTING SMALL METAL & RUBBER PARTS ary materal: shape $695 [| $311 VOLVO 264. 265 75.80 covers ali models 
1707 BASIC BODYWORK & PAINTING good overall information, pcs $6.95 @ 0843 CONCRETE TECHNOLOGY most complete book on the subject $18.95. 181 Glen Avenue 
9827 AUTOMOTIVE REFINISHING bes professonal pant book «$8.98 [| 0147 EACAVATOR OPERATION. dozer босгон, loaders, cranes CA R 00 K Bs OMAV TIU 
4 e best ‘service, overhaul 
5104 AUTOBODY REPAIRING & REPAINTING the be зиз 0592 FORK LET TNUCKE svc, ootad at ps, pop di 


1659 AUTO BODY SHEET METAL REPAIR for professionals заз 0929 MANUAL 68:81 all Japanese makes + HD. $24.95 ' 
5106 GLASS FIBER AUTO BODY construction & repair 3600 [| 0555 SNOWMOBILE 65.81 for al popular makes & models $11.95 
8470 FIBERGLASS гераі & construction for cars & boats $10.95 [| 8186 STERN DRIVE repar for ОМС, MerCruiser. Volvo, Deseldrwe _ $995 [| 
8354 CUSTOMIZE YOUR VAN step-bystephow-to Chevy, Dodge. Ford $8.95 ff 8508 EVINRUDE ОВ 65-81 manual ай 15 033 hp models $995 
3726 ENGINE SWAPPING latest techniques win actual aps. $895 [| 8509 EVINRUDE 08 6582 manual oral 40 t 140 o moveis $998 B р 1 
8491 PRACTICAL ENGINE SWAPPING how to co t ight $7.95 [| 8510 JOHNSON ОВ 65.81 manual о al 15 to 33 hp modes 39.95 City 
6029 DIESEL GUIDE covers everything owner/buyer should know ..... $8.95. 8511 JOHNSON 0.8. 65-82 manual for ali 40 to 140 hp models... $9.95 1 1 
2128 DIESEL, Kon to уне a ear, ал uP 1o 5795 8512 MERCURY on сезі тәтә at £ 1o 40 to modes $9.95 State 2р 

j complete trang course -$1 1217 MERCURY 0. ‘manual for all 50 to 200 hp models . $9.95 
0667 DIESEL Fundamentals, Servce Regar covers all aspects $19.95 || 0557 CHAIN SAW SERVICE MANUAL for top 34 makes 3995 оз shipped to all parts USA/Canada (US Dollars) Ù 


1 enclose full payment 


2526 ENGINE REBUILDING all U.S. & imports, gas & diesel $14.95 8002 OIL BURNERS. How to install and sence $9.95 
Charge C Amerigan Express O Visa C) Mastercharge 


1710 BASIC CLUTCHES & TRANSMISSIONS. good ook on subject $495 | 8017 HOME PLUMBING & HEATING 672 pages cover every detai $895 
be чм 7109 CLOTHES DRYERS fix ai makes and modes $595 


9320 AUTOMATIC TRANS SERVICE 68.79 al Ford & GM modes $1495 І r] 

1749 AUTOMATIC TRANS REPAIR 74.80 AMC, Crysler, Ford СМ $1495 [| 1268 SEWING MACHINE REPAIR serves, adjust. rebar al makes — $895 i 

1223 BRAKES STEERING SUSPENSION servce al 76.83 cars $14.95 [ 9804 TYPEWRITER REPAIR үсе and repar mania Reece $1195 # g inl 

3780 AUTO RESTORATION CUIDE best ever punished 29 pg: -31395 [ 0530 HOME APPLIANCE REPAR mar vast nein reng, cts + — $698 Vect. Мо четтете une Exp Date ff 

0995 CAR INTERIOR RE: Useful for al cars 3 HOME ECORDERS service al cassette makes, models $12.95 

0906 OLD CAR VALUE GUIDE latest edition $9.95 [| 0396 VIDEOCASSETTE RECORDERS ail about VHS & Beta machines 3995 B I BOOK # TY. {PRICE EACH! TOTAL р 

0706 BYPASS EMISSION CONTROLS 73.77 ali Ford built cars ___ $1595 7133 35mm CAMERA REPAIR at SLR makes and models 3995 $ $ 

3474 BYPASS EMISSION CONTROLS 71.77 GM cars $1495 [| 0798 TROUBLESHOOT COLOR TY RECEIVERS for ai makes $1195 | $ s 1 

0813 V6 PERFORMANCE from Buick, Ford & Chewy V.6 enges $10.95 [| 9959 TV REPAIR Begynners gude for any color. B/W problem $895 

Би [5d pod MANUAL verra tuning the V6 mies = es wv Feld & Reach See t Handbook. repair any TV I $ $ 1 
UPER SPORT 61-76 everything about every mod Ў epar your computer . step by step gude i i 

9795 CHEVY PERFORMANCE getting the most from small blocks . $10.95 9447 ELECTRICITY FROM WIND, WATER & SUN how to get it и PLEASE PRINT postage/handling $ — 3100 П 

8125 CHEVY SMALL BLOCK, how to rebuid $9.95 | 2724 LOCKS & LOCKSMITHING complete, step step course NAME & ADDRESS PL TOTAL $ 

S135 EVY SA BESSE nowt ted БЕ Ш 3x лценоев миш наан нау toe весы» ha s = шош KG So m ИНЕ ЗА" 


ANNOUNCING.. 


NEW “NO BUTTON" 
CALCULATOR CHRONO 


1 YEAR WARRANTY — 30 DAY TRIAL 
Introducing the 
"TOUCH SENSOR" 
CALCULATOR 
CHRONOGRAPH 
from... 


CASIO 


It's like magic! 
dust touch the 
glass to 
calculate. And 
it's only... 


Casio gives you an amazing new watch face that 
changes to a calculator face on command. Normally in- 
visible, the calculator appears only when needed. To 
Use the calculator simply touch the numbers on the flat 
screen with your finger. No moving parts, no wear, no 
op-out keys. Plus there's more. You get 3 independent 
alarms, hourly time signal, countdown alarm, 12/24 
dual time and 1/100 second stopwatch. Available in 
black polysulfone model TC-50 for $59.95 or chrome 
TC-500 for $79.95. 


TWO OTHER TOP CHOICES! 
PHOENIX PULSECHECK 


THE ULTIMATE TRAINING 
AND FITNESS MONI 
АТА LOW, LOW PRIC 


SEE WHAT 5995 


X AET rg 80 feot 

* Electronic pulsecheck 
‘measures pulse with finger 
touch 

* 11100 second stopwatch to 
60 minutes, 1 second stop- 
watch to 24 hours 

* рлар timeitime out on 
dual display 

+ Electronic calendar, 
12/24 hour tir 

* 34 ог. polysullone case 
and band 

* Quartz accuracy to +15 
‘seconds each month 

+ Night light 


CASIO CFX 20 SCIENTIFIC 
CALCULATOR CHRONOGRAPH 


25 SCIENTIFIC FUNCTIONS, 
12 METRIC CONVERSIONS 
AND 3 CONSTANT MEMORIES 


FEATURING Hed 


I3 memories 
+ 1/100 second stopwatch 
to 24 hours. 
+ 8р!ИЛар time/time out 
* 12/24 hour time, 
electronic calendar. 
arm, hourly time 


Quartz accuracy to 215 
‘seconds each month 

* ЗА oz. polysulfone case 
‘and band 

* Night light 

ALSO AVAILABLE: 

ALL STAINLESS STEEL MODEL 

200 


— ORDER TODAY! — 


Each watch has a 1 year manufacturer's warranty and we 
а 30-day money-back guarantee. 
THE RUN is America's largest quality digital watch dealer 
— further assurance your investment is well protected. 


— FOR FASTEST ACTION — 
CARD HOLDERS CALL TOLL-FREE 


800-437-4385 


To order. call toll-free number above or send check or money 
‘order for the total amount plus $2.50 for first watch, $1.00 for 
each additional watch. Add an additional $2.00 for ОРЗ. air 
delivery. North Dakota residents add 4% tax. 


107 Roberts St., Dept. P 
On Me Run Р.О, Box 87, Fargo, ND S8107 
Telephone (01) 232.9400 


С521 © 1983 ON THE RUN 
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Shop Talk 


By AL LEES 


Customizing Christmas 


Don't give money this Christmas. It's the 
most impersonal of presents. Instead, offer 
friends and family an item you've made 
especially for them in your shop. How 
about a personally chosen and framed 
print, poster, photograph, or collage? 

As a project, making a frame isn't costly 
or difficult, but it's labor-intensive, so cus- 
tom frames come high from commercial 
shops. And a pro's approach to framing 
tends to be rigid: Describe an original 
means of framing something, and a pro may 
tell you: "That's not the way it's done.” 

Shadowbox framing with “weathered- 
wood" molding is ideal for rustic subjects 
to be displayed in a den or a country 
kitchen. But commercial barn-wood fram- 
ing stock is expensive, and because you'll 
want to customize the finish to the subject 
anyway, why not make your moldings from 
scratch? That's the advice of H. N. Cole of 
Topeka, Kan., who sent me the three pho- 
tos above. 

Cole's starting material is 1x2 furring 
strips, available at any lumberyard. Check 
them for straightness, but don't worry 


about tight knots or minor surface imper- 
fections. Cole creates his weathered tex- 
tures by wire-brushing the pine to erode 
the softer wood between annual rings. For 
light texturing, Cole works with a brush 
wheel chucked in a portable drill. But for 
deeper texture and greater speed, he mounts 
a heavy-duty brush on his radial-arm saw, 
as shown. A simple jig positions the stock 
for both edge and face brushing, with mini- 
mal adjustment; the wheel moves forward 
through the notch in the fence for surface 
brushing. (Because most guards wont fit 
over a brush, a face mask is recommended.) 

After texturing, rabbet the back edge to 
take the mounting panel, apply your fin- 
ish (a two-tone wipe is demonstrated in the 
third photo), then miter the pieces to proper 
lengths for assembly. 

Frames have two purposes: to protect and 
present the picture. There's a neat way to 
achieve both at once—non-glare glass. The 
last three photos on this page demonstrate 
its use. One of the crafts that fascinated me 
on a recent trip to China was paper cut- 
ting, in which exquisite detail is achieved 
by slicing thin sheets with tiny razors. I 
brought back two fragile opera masks and 

Continued 


MUST LIQUIDATE 


АТ FAR BELOW AT&T COST 
Commercial Phone Answering Machines 


New! Perfect! Warranteed! 


Voice Encased Size: Built 
actuated double reel 13'4"W mi 
tosave system.  3%"H spi 
space on 10"D 

e. 


Solid 
walnut 
frame. 


30 minute 


Record BOTH 
sides of a 
conversation. 


A commercial quality model made 


in U.S. to strict, high quality specifications of AT&T. 


ө Receives your phone messages 24 
hours a day! 

€ You can pickup messages by remote 
control from any phone, anywhere! 

€ Lets you screen incoming calls to 
avoid taking nuisance calls! 


Sure, you can find "'cheapie'' models at LESS 
cost than this Code-A-Phone. And, if you're 
lucky, those cheapie” plastic models might 
even work most of the time. But remember: 
“Ma” Bell put its reputation on the line with 
every Code-A-Phone they leased. And only 
the BEST is good enough for "Ма" Bell! 


This is the same model leased by "Ma" Bell to 
more than 50,000 businesses and individu- 
als. So you KNOW it must bean excellent ma- 
chine! Ford Industries, Inc. of Oregon pro- 
duced Code-A-Phones by the thousands. BUT 
with the “breakup” of AT&T, the Bell System 
companies were prohibited from purchasing 
any further products for leasing to its custor 1- 
ers. That left Ford with a backlog of more than 
10,000 Code-A-Phones! 

We are authorized to liquidate the inventory. 
Now YOU can get a genuine Code-A-Phone 
for your home AND your office at a fantastic 
savings! At FAR less cost than AT&T paid! 


TOLL-FREE PHONE ORDER SERVICE! 


Credit card members can order by phone, 
24 hours a day, 7 days a wi 


Toll-Free: 1-800-328-0609 


C.O.M.B. Co. 


LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 
14605 28th AVE. N. € MINNEAPOLIS, MINN. 55441 


THE NATION 


Code-A-Phone features top quality through- 
out! Dependable solid-stat . Mi 
processor circuitry. 

frame with sturdy metal cabinet. It's bui 
take the abuse of a busy office . . . 
youngsters at home. 


On “‘cheapie” models, you can usually find 
low quality tape and reels. Code-A-Phone has 
a high quality DOUBLE reel system. One for 
your "'hello'! message and one to record in- 
coming calls. 


Listen to messages by Remote Control 
You can get your messages from any phone, 
anywhere! A little Pocket Coder device acts 
as your personal key to “unlock” the messag- 
es by remote control from any phone. 


The systemis voice-actuated to avoid long, si- 
lent gaps on the tape. Flip a switch and listen 
to all your messages. Repeat messages for 
careful reviewal. Tape both sides of а conver- 
sation. When you're busy, screen calls with 
Code-A-Phone. Turn up the volume and take 
only the calls you want. Record all other calls. 
Code-A-Phone is simple to install with just 
two quick plug-ins. Don't miss any more im- 
portant calls. Put this handy wizald to work 
for YOU in yourhome AND office. Our supply 
is limited. Order TODAY! 


VISA 

бее] 
a 
If busy signal, or if no answer, call: Toll-Free: 1-800-328-5727 
In Minnesota, call: Toll-Free: 1-800-742-5685 


-Phone(s)at $188.00 each plus $12.50 each for 
(Allow 3-4 weeks for delivery. Add 2-3 

add 6% state sales tax. Sorry, no C.O.D. 
D My check or money order is enclosed. 


Charge to my: О MasterCard® — OVISA 


U.S. District Court 


Jan. 1982 (Wash., D.C.) — Justice De- 
partment and AT&T settle their law suit 
and agree to restructure the phone com- 
pany. After January 1983, Bell System 
companies can no longer buy and re: 

or lease telephones and any periph 
equipment to their customers. 


News Item 


Jan. 1982 (Portland, OR) — As a result 
of AT&T settlement with Justice Dept., 
Bell System companies can no longer 
buy Code-A-Phone telephone answer- 
ing machines for leasing to businessess. 
Code-A-Phone's manufacturer is left 
“stranded” with over 10,000 units! 


Public Notice 


Aug. 1983 (Minneapolis, MN) — The 
C.0.M.B. Co., Inc., the nation’s largest 
authorized liquidator, acquires 10,000 
Code-A-Phone machines for liquidation 
to the public at far below the Bell Sys- 
tem's cost! 


Look At What Phone 


Companies Charged! 
Here are examples of whatit cost 
business firms to LEASE Code-A- 
Phone from phone companies for 
a THREE YEAR period: 


Ohio Bell 4 $1375 


charged customers .. 

Indiana Bell 

charged customers 3835 
Now YOU can get the very same 
model at a HUGE SAVINGS... and 
at just a ONE TIME cost! 


Manufacturer’s 
Suggested Retail 


$550. 00 


KE ESME GS amens эшта 


СӘ] C.O.M.B. Co. / Authorized Liquidators 
14605 28th Avenue North € Minneapolis, Minnesota 5544 


Dept. F-205-7624 
1 


ipping end handling. 
paid by check. Minnesota п 


O American Express О Diners Club 


PLEASE PRINT CLEARLY 
Name 


Exp. 


Address. 


City. 


Phone (Area Code: 


| 
| 
| 
| Acct. Мо. 
| 
| 
| 
| 


Sign here 


Router Table 


Fits Any Router 
Step-By-Step Plans 


Get the most out of your router by 
mounting it to this shop-tested router 
table. The extra-large work surface 
and fully adjustable fence beat the 
pre-fab ‘metal tables hands down! 
And all at a fraction of the cost. 

@ With this router table you can make 
molding cuts on narrow boards. Cut 
rabbets or grooves exactly where 
you want them. Rout decorative pat- 
terns on curved edges. Even make 


* The complete plans for this easy-to- 
build router table include step-by- 
step directioris for a bench-top model 
plus a full-size floor model. 

*These exclusive plans аге now 
available in a six-page Plan Booklet. 
The cost? For a limited time the 
Router Table Plan Booklet is only $1. 
*To get your Router Table Plans, 
send only $1 to: Woodsmith, Dept. 47, 
Box 842, indic Moines, Iowa 50304 


multiple cuts for special effects. And PLAN 

get professional results every time! codsmit BOOKLET 
Name: 

Address: City: State: ZIP: 


REPLACES 44 TOOLS | 


CARRIES IN YOUR 
The Pocket Socket with Easydriver*Ratchet 


Themostadvanced hand tool combination in 50 
years. Ends guesswork and constant trips to the. 
toolbox for the proper size. All 44 tools tit in your 
pocket 

The Pocket Socket . .. Adjusts to 20 Sizes 
Twenty sizes of sockets and 20 sizes of nut drivers in 
‘one adjustable 8 ог tool. Just snap on the Easy: 
driver ratchet handle, place it over the nut or bolt 
and turn the knurled collar toa tight tit. Three sided 


chrome-molybdenum steel 
Ibs. of torque. 
Easydriver® Ratchet Power Handle with 
Socket and Screwdriver Shatts 

Fils comfortably in your palm, automatic ratchet 
action rotates tool without a change of grip, Comes 
with ashatt to fit Pocket Socket and a shat! to hold 
screwdrivers. Just snap into red side of ratchet for 
clockwise power drive, black side for counter. 


withstands over 100 


clockwise removal of nuts and screws Easy-driver 
handle is industrial strength GE Lexan. 


Includes 3 Screwdriver Tips 

‘Two sizes of regular screwdrivers, and one Phillips 
head... all of tough steel alloy. 

The Pocket Socket and Easydriver^ | 
Ratchet ... a Tool Chest in Your Pocket 


e Tightens or loosens nuts and bolts 
Fits over 20 standard and metric sizes 


configuration actually outperforms standard adjusts |. 
sockelloolsingraspingandlumingevenrustedor | «29/4818 | ¢Fowersreqularand Philips screws 
Tounded bolts or nuts. Made from heat-treated rom Vie" lessly | 


ONE YEAR LIMITED WARRANTY 

Like He 44 Tools In One—Only $29.95 
Why spend a fortune tora bulky too! se! when you 
сап own a tool chest that fits in your pocket for just 
$29.95 plus $3.95 shipping and handling. 

30 Day Risk-Free Trial 

Itthe Pocket Socket with Easydriver* Power Ratchet 
Handle isn't everything we say ... and more. 
simply return it within 30 days for a tull refund. 


MADE IN USA. 


Send your check or money order 
W io Dimensions Unlimited. Inc. at the 
address at right. (И delivered in 

H по ада 7% sulestax ) 


W c Dimensions Untimited, inc. 1983 


180 | POPULAR SCIENCE 


(ES UNLIMITED INC 
Dept 77-2352 
500N Dearborn Stree! 


Chicago 1.60810 


dag Pace zz | 


CALL TOLL-FREE 
& 800: 228. 5959 i 
pawe 8 


Shop Talk 


sought proper frames. Because the white 
mask of the pair was to be mounted on 
black, plain glass would have created a 
mirror. To avoid that, I used non-glare. 
Wish Га done the same for the white- 
mounted mask. (Note the surface glare in 
the top photo.) 

The special glass has a fine grain pat- 
tern on its surface. The slight loss in opti- 
cal quality might not be ideal for a light- 
colored print with lots of detail, but it's 
scarcely noticeable over most subjects. As 
Leslie Desnick of Frameyourself Corp. in 
Edina, Minn., demonstrates in the last two 
photos (shot for PS by General Glass Corp.), 
pro shops now choose non-glare glass for 
many jobs, and some offer it at the same 
price as regular glass. us 


New UDS Computer Telephones 
To Be Sold For Only $8 Apiece 


In Mammoth Publicity Drive 


All who wish to apply for a new Computer Telephone 
should write to the company address below 
before Midnight, December 31, 1983. 


NEW YORK—One million 
new UDS Computer Tele- 
phones with electronic mem- 
ory and pushbutton dialing 
will be sold as part of a publi- 
city campaign for only $8 a- 
piece to the first one million 
persons who write to the com- 
pany address before Midnight, 
December 31, 1983. 


These are the same famous 
UDS Computer Telephones to 
be nationally publicized in The New 
York Times, TV Guide and other lead- 
ing magazines, with electronic re-dial 
(which automatically keeps re-dialing 
busy or unanswered numbers till they 
answer) and electronic “mute” (which 
lets you talk “confidentially” without 
putting your hand over the mouthpiece). 


Only half the size (and half the weight) 
of standard phones, they also have ad- 
justable electronic ringers, which means 
you can turn them "off"—for complete 
silence—whenever you don’t want to be 
disturbed. And when you finish your 
call, you don’t have to bother hanging 
up—simply put the unit down (any- 
where you please) and it will hang itself 
up, automatically. 


These new UDS Computer Telephones 
are FCC-approved and require no in- 
stallation. Simply plug them into the 


same modular outlets as your 
present rotary dial or push- 
button phones. You can then 
legally return your present 
Phones to the phone company, 
saving yourself up to $8 a 
month (or over $90 a year) for 
each phone you return. 


These new UDS Computer 
Telephones will not be sold at 
this price by the company in 
any store. To obtain one at this 
price, apply in writing to the company 
address no later than Midnight, Decem- 
ber 31, 1983. 


Each phone carries a full one-year 
money-back guarantee, and the com- 
pany will replace it, free of charge, if it 
ever fails to function. There is a limit of 
two (2) phones per address at this price, 
but requests which are mailed early 
enough (before Dec. 25) are permitted 
to order up to 5 phones. 


To apply for a new UDS Computer 
Telephone, mail this entire printed ad 
together with your name and address 
and $8 for each phone desired. Add $2 
shipping and handling per phone. Mail 
to: Delucca, Goldrich & Lord, UDS 
Computer Telephone Offer, Dept. 
191-6, Box 1270, Westbury, New York 
11595. (D21415) 


© 1983 Delucca, Goldrich & Lord, Ltd. 


Is Your Cordless Phone Obsolete? 
YES — If It Doesn't Have a 1500-Foot Range! 


NEW HORIZONS Smashes The Cordless Phone Distance Barrier 
with These SuperFones 


The SuperFone 650 
with TRUE TOUCHTONE" 


Use it just once and you'll know why 
we call it the SuperFone. 

Most cordless phones will work in 
Touchtone areas, but they won't 
generate a Touchtone signal; you can't 
use them for Sprint, MCI, or computer 
access. 

The SuperFone 650 is a true 
Touchtone phone. From your pool, 
patio, or neighbor's home, or on the 
way from your office to your car, you 
can call any of the tone-generated 
systems. 

You can park your car more than 
twice as far away as you used to; or 
walk your dog twice as far while you're 
talking on the phone. The range is 1500 
feet, and that's the minimum — users 
report 1800 to 2000 feet. That's 
approaching half a mile. 

uperFone 650 is а radiophone, not a 
gadget, and that's why the signal stays 
crisp and strong at distances where 
most cordless phones give you nothing 
but a frustrated hiss. 


WE CHALLENGE ANYONE TO TELL 
THE DIFFERENCE BETWEEN 
SUPERFONE 650 SOUND AND CORD- 
TELEPHONE SOUND. 


No one will overhear your 
conversation accidentally. A private 
code system lets you choose from 512 
combinations. Change the code 
whenever you like. 

NOW: BELIEVE IT OR NOT: 

When we say the SuperFone 650 is 
super, we haven't begun to tell you its 
advantages. Look at all this your phone 
can do, in addition to delivering a 
stronger and clearer signal than you've 
ever had: 

* The base station is a speaker-phone 
in its own right, with a volume control. 

* The base station and the remote 
unit have full intercom capability, which 
means one person can roam the yard or 
the warehouse and be in constant touch 
with the base. 

* A privacy button lets you hear the 
party on the other end of the line 
without his hearing you. 

* Push one button for automatic 
redialing of the last number you called. 

* A security switch makes it 
impossible for anyone but you to make 
outgoing calls. 

* A call-button on the cordless phone 
can page the base to initiate an 
intercom conversation. 


It's As Small As a Pack of Cigarettes . . . 
But It Can Do Most of What the 
SuperFone 650 Can Do! 


The SuperFone 620 
MINIATURE LONG-RANGE 
CORDLESS PHONE 


The SuperFone 620 is the smallest 
high-performance phone in the world. 
But what power! It incorporates state-of- 
the-art electronic advances in its mighty 
innards. 


TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 


The SuperAntenna will give your 
cordless phone, regardless of make or 
model, THREE times the range it has now. 

If the Tang is 700 feet, it'll leap to over 
2,000 feet. If your phone has the super- 
range of the SuperFones on this page, 1500 
feet, the SuperAntenna could push the 
effective range as far as ONE MILE! 

You'll notice vastly improved sound 
quality as well as distance. No more 
"fuzzy" or unclear sound. 

The SuperAntenna connects to your 
phone in 5 seconds, with a standard 
modular plug (you also plug it into a 
standard wall outlet). 


The Super Antenna $79.95 
SPECIAL! Buy the SuperAntenna 
at the same time you buy a 
SuperFone and the Antenna is 
only $69.95! 


WE ABSOLUTELY GUARANTEE! 


Try the SuperFone 650, the SuperFone 620, 
and/or the SuperAntenna in your homeor office 


for up to 30 days. If for any reason you decide 
not to keep any or all of them, send one or all 
back to us for а 100% refund 


€ 1983 New Horizons 


Like its big brother, the SuperFone 
620 has a 1500 foot range. 

It also has 512 private security codes 
you can choose from and change 
whenever you like. In fact, except for 
the speaker-phone, the Touchtone 
capability, and the paging system, it has 
all the features of the 650, including 
incredible sound-fidelity. 

Don't let the price fool you. Even two 
or three years ago, this phone would 
have cost $500 — if it had been 
available at all. 


The SuperFone 650 
1500-Foot Cordless Phone - $239.95 
(two,for $219.95 each) 


The SuperFone 620 
1500-Foot Miniature Cordless Phone 
$159.95 (two for $149.95 each) 


The SuperAntenna — $79.95 
(with the SuperFone, $69.95) 


Please add $4.50 per total order 
for shipping. 


For fast delivery on credit card orders, 
call toll-free 24 hours a day, 7 days a week: 


1-800-443-0100 
Ask for Extension 111 


Or send check or money order. 
(Be sure to add shipping cost.) 


New marvels are what you expect from 


NEW HORIZONS воо теле, 


No Matter Where You Are in the World, 
Take This Portable Dialer Out of Your 
Pocket And Dial Any of 64 Sixteen-digit 
Numbers in Two Seconds—With TRUE 
TOUCHTONE; Even on a Rotary Phone! 


The Portadial 64 


Hold it against the mouthpiece of any phone. 
Dial any of your 64 numbers by pressing only two keys. 


Hottest electronic instrument of the year! 


A dialer stores phone numbers. From any phone, you can “‘fast-dial’’ any of those numbers. 
A dialer also converts any old-fashioned rotary phone to Touchtone,so you can call computers 
and automatic dialing systems. 

Our dialer has even more. It displays the number you're calling, and when you aren't dialing, 


it's a full-function calculator. 


HERE'S WHAT THE 
PORTADIAL 64 CAN DO: 
1. It can dial any of 64 stored numbers when 
you press two keys. 
2. It fast-dials (two seconds average) up to 
16 digits at a time, with a Touchtone signal. 
3. It has a “pause” feature, so you can string 
together ''access code'' numbers for Sprint, 
MCI, or PABX. 
4. It has a clear LCD display window, so you 
can see the number you're dialing while 
you're dialing it. 

MORE! 
B. It's a full-function calculator with a per- 
cent key. 
6. It gives you one-key redialing of the last 
number you called. 
7. It fits easily into your pocket or purse. 


Some of our competitors are advertising 
a similar dialer for $199.95. It has the 
same features as ours, which we're 
putting on the market at $69.95! 


BUILT TO LAST A LIFETIME! 

The Portadial 64 is handsome and rugged. 
Since you don't attach it permanently to the 
phone— you just slip it onto and off the re- 
ceiver— it's a traveling companion you can 
take anywhere. You'll never again worry 
about forgetting a number when you're 
away from your home of ofice. The long-life 
battery is easily replaced, but you don't even 
have to think about that for two years. You'll 
wonder how you got along without it. 
(P.S.: What a sensational gift idea!) 


The Portadial 64 $69.95 
two for $64.95 each 


(+ $2.50 shipping) 


Here's Another New Electronic Wonder 


Set this phone to "Auto" and you can answer it... 


from all the way across the room! 


As a hands-free phone, this is the jewel of 
jewels. You don't have to be an electronic 
engineer to use it, and the quality of sound 
is superb. You have not only a volume con- 
trol but a sound-quality control. During the 
conversation you can switch back and forth 
from speaker-phone to the handset without 
disconnecting yourself, as happens on some 
phones. 

A "Мите" switch lets you hear the caller [| 
without his hearing you. You can cut this in 
and out during a conversation. 

TOUCHTONE® AND PULSE SWITCHABLE! §§ 

Use this phone anywhere in the world. At 
a touch you can change it from Touchtone Ё 


H to pulse, 
The Sheritone L.E.D. lights tell you what mode you'rein $ 
Auto Receptionist and which features are in position. 
Phone 


Visualize this: the phone rings but you're One Button Dialing 
atthe other end of the room, orat the oven, 
or shaving. If you've preset it to ''Auto;" 
after the first ring it opens the speaker so 
you can answer the call without having to 
touch the phone at all! 

(After the caller hangs up, the phone will 
disconnect itself in a few seconds and will 
automatically return to the auto-mode. It 
will automatically be your receptionist for 
the entire day!) 


of Nine Different Numbers 


: 
Your Auto Receptionist Phone can store a 

and dial with a single key any of nine numbers 

(up to 16 digits each). [| 
The easy-touch dial lights up when you 

want it, so your phone is easy to use even 

in the dark. [| 
An automatic redial feature lets you call Jf 

the last number you dialed by pressing just Е 

one key. a 


The Auto 
Receptionist Phone 
$119.95 


two for $109.95 each 
(+ $2.75 shipping) 


um Cf UT Loa EU айй Da БЫЧ OS vui ОЛ ИВА EN 


WE ABSOLUTELY GUARANTEE! 
Try the Portadial 64, the Auto Receptionist 
Phone, or both, in your home or office for 
up to 30 days. Íf for any reason you decide 
to return either or both, we'll give you a 
100% refund. 


For fast delivery on credit card orders, 
call toll-free 24 hours a day, 7 days a week: 


800-443-0100 


Ask for Extension 111 


Or send check or money order. 
(Be sure to add shipping cost.) 


The Portadial 64 and 
The Auto Receptionist Phone 
are electronic marvels from 


NEW HORIZONS 


Dept. S11, 5-31 Fiftieth Avenue 
Long Island City, NY 11101 


PUBLIC NOTICE! 


Bankruptcy and Financi: ly 
Distressed Merchandise! 
We are authorized liquidators. ote 


MUST LIQUIDATE 


AT BELOW DEALER COST: 
4000 Watt, Gas Operated, Emergency naera 


Power Generator 8 
ORY NEW! FACTORY PERFECT! Economie recession. 


DON'T let a storm rob YOUR home of vital 
electric power! With this 4000 watt 
generator, you ALWAYS have a 

reliable standby source of 115V 

and 230V plug-in power! 


ө 8 hp. Briggs & Stratton 

4-cycle gasoline engine! 
Ф U.S. made! U.S. quality! 
© 1 year warranty! 


Over 350 service 
centers in the U.S. 


Serious 

FOR HOME! K 
pump. well pump, epp Storms can 
Sl any power coge. a oee Sg р 
of year. Be pre- P 

jolts x Amps = Watts. (Don 
pared ALWAYS! exceed the 4000 watt max. limit.) 
A storm could knock out your electrical power for hours, or for days! 
or. A motor in your furnace could stop 
running in winter and leave your family shivering in the cold. A well 
p pumping water needed for cooking or bathroom facilities. 
The losses could cost you up to hundreds of dollars . . . or maybe even 
much more! And think of all the discomfort and inconvenience! 


FOR WINTER STORMS! But, you never have to worry when you have this excellent quality port- 
Nofreezeupsorburstwa- able generator. It’s U.S. made! And it provides you with 3 convenient 
ter pipes when you havo — plug-in outlets for 115V and 230V service . . . 15 amps at each outlet. 


this generator on hand. in the crankcase, pour 
and start the engine. Compare at over 
зе the generator to run your lights, 
тр pump, well pump or power $ 
etc. Plug in small kitchen ap- 


а refrigei 
CAINEA THEY GO AT ONLY: 


, you can't run everything 
at one time. (Remember the 40 
watt limit.) But you CAN run enough 
things to keep vital functions opera- 
ting as you need them. 
© 4-cycle, single cylinder, Briggs & 
Stratton еп 
Produces 8 hp. at 3600 rpm. 
Recoil start. Manual choke. 
© 4-qt. gas tank. Uses about.83 
per hr. at full load. (Runs longer Pushbutton electric start 
with less load.) model 
© Chrome plated piston and alumi- Price subject t 
num alloy cylinder help ate Offer void outside original 48 
leat for cooler 
l [c. О.М.В. Co. / Liquidators Dept. F-179-1196 
6850 Wayzata Boulevard / Minneapolis, Minn. 55426 
Ship me the 4000 watt Generator(s). (Indicate how тапу.) 
C — No. 1196 Manual Start at $488 each. 
O— No. 1198 Pushbutton Electric Start at $588 each. 
twill shi charge to @ delivery. (Allow 4-5 
» Wwooks for dehvery. Add 3 weeks extra paid Бу chech Sor, 
ry. no C.O.D. orders. Minn. residents add 6% state sales tax.) 
Des cun. О My check or money order is enclosed. 
Charge my: C MasterCard® C VISA C Am. Ex. ODiners Club 


generator, 


enjoy comforts of electri. 
city with this generator. 


© Shipping weight: 
approx. 140 Ibs. 


rd members can order by phone, 
24 hours a day, 7 days a week 


Toll 800-328-0609 |. ray 0007 


©) тороо 1800.328.5727 Prem 
(авза In Minnesota, call: 1-800-742-5685. 


C.O.M.B. Co. 


THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATOR OF CONSUMER PRODUCTS руш болел dde =H track chasers do pet aeta dalha 
6В5О \АҮ2АТА ВІО. ө МІММЕАРОЦЅ. ММ 55426 | cross of nearest store. friend or truck terminal to ship to. 


Shapers are for home shops 
[Continued from page 130] 


condition, especially when you're work- 
ing against collars. Any bump or dent 
in the working edge will be followed 
by the cutter. 

Keep the machine, cutters, and col- 
lars in pristine condition. Dull or 
clogged cutters make it difficult for 
you to feed smoothly and, because col- 
lars turn with the cutters, can scorch 
or score the wood. 

Keep your hands away from the 
cutters. (This may seem obvious, but 
the point must be made.) Never shape 
pieces too small for safe handling: Do 
the work on a large piece of wood and 
then saw off the part you need, even 
if it means wasting some wood. 

When possible, situate the cutter so 
that it's under the work. This puts the 
work between you and the cutter and 


JIG FOR CIRCULAR esie Nur. 
EDGE-SHAPING  ©-waóheR 


5/16х7" 5/16" 
SLOT с К СА 


кыс ROD 


зуд xl4x22" 


[SPECIAL HIGH FENCE 


|. S/ex7x29-/2" 
won't cause any flaws if you acciden- 
tally lift the work during a pass. 

Always use a miter gauge, prefera- 
bly with a hold-down, when doing end- 
shaping, even on reasonably wide 
stock. 

Be sure to work with a fulcrum pin 
(usually supplied) when doing free- 
hand shaping against collars. The 
table is drilled so the pin can be used 
on either side of the cutter. I think 
it's a good idea to buy an extra pin 
and use both to help support the work 
through the pass. 

Work with the guards supplied with 
the tool where possible. You might 
consider buying any that are listed as 
accessories. However, you'll always 
come upon an operation that doesn't 
allow the use of guards. In those cases, 
use extreme caution. Try a dry run: 
Go through the motions with the tool 
turned off so you can preview the pro- 
cedure and judge how best to place 
yourself and your hands. Hs 


SOTZ 


MONSTER MAUL 


FAST-N EASY WOOD SPLITTING 


$24.94 


DELIVERED (INCLUDES TAX) 
LOWER PRICED THAN IN 1980 


OUR 27th YEAR 


*Ends broken handles, stuck axes and 
flying wedges. 

*Hardened splitting edge lasts and 
lasts. Resists deforming. 


Splits most logs in one lick. 


*No struggling lifting heavy logs up to 
high priced power splitters. 


*No gasoline, no set-up, no takedown. 
*Shape of head prevents sticking. 


eDrop'em, saw'em, stand'em up and 
split'em. 


*No gimmicks, just simple physics. 


GUARANTEED 1O YEARS 
AGAINST FAILURE 


For many years, you've seen our ads 
and read unsolicited letters from folks 
Just like you, saying how unbelievably 
effective the Monster Maul really is. 
Try а MONSTER MAUL AT OUR RISKI 
Within one year, if you don't think it's the 
fastest, least tiring method of splitting 
firewood, let us know, and we will give 
you your money back, including 
shipping . . . plus it's guaranteed against 
failure for IO years. 


Weight: (Total weight 15 Ib.) 
Price: $19.94 Factory pickup. 
$24.94 Delivered to your door. 


VISA or MASTERCARD RUSH ORDERS 
CALL TOLL FREE 1-800-321-9892 
Inside Ohio 1-216-236-5021 
OR SEND CHECK OR MONEY ORDER. 
Sorry No C.0.D.'s 


1-YEAR TRIAL OFFER 


AT OUR RISK 


Sotz Inc., 13639 Station Rd., Columbia Station, OH 44028 


MONSTER TALES 

Have been as busy as a fox in a hen house 
with your Monster Maul. Have been split- 
ting tough red elm which could be some 
of Minnesota’s toughest wood. Can now 
split without a crew. The winter of '78 and 
"I9 sold 300 loads with a pickup truck. 
Come May, 1983, I will be 74 years old 
and enjoy splitting with the Monster 
Maul. Have been heating our home with 
wood the last three winters. Do like to 
heat with wood it is such a welcome heat. 
The good thing about this Maul, you can 
stand it on end and will stay upright. My 
good friend "Leonard" may you find a 
bass under every lily pad. 

Math Reimer, Long Lake, MN 


NEIGHBORLY LESSON 

I visited my neighbor last week to find 
his son and son-in-law struggling to lift 
heavy cross-sections of oak and hick- 
ory onto a tractor-powered hydraulic 
splitter. I pulled the Monster Maul out of 
the back of my pickup and went to work. 
After 15 minutes with aching backs, they 
and their 80 hp fuel-eating rig had split 
about 2/3 of what I and the Monster had, 
and I was just getting loosened up. The 
first question they asked was where they 
could buy such a maul. 

Bill Dieckman, Letts, IA 


DOCTOR REPORTS! 

I recently purchased your “Monster 
Maul”. It is gratifying to find a mail order 
item that is exactly as advertised. I split 
knotty, live oak with little difficulty. The 
most amazing thing to me is that com- 
pared to all the other systems, I have ever 
used, the Monster never gets stuck. Also, 
the newspaper that accompanies the maul 
is full of useful information. Being on the 
receiving end of many work-related in- 
juries, I appreciate the emphasis on safety 
as well. 

Ira B. Fishman, M.D., King City, CA 


UNDOUBTEDLY THE BEST! 

I have one of your Monster Mauls and it’s 
the greatest splitter I have ever used. I 
split 3 cords of oak in 1 day; approximate- 
ly 2 hours per cord. The oak was 16"x 
18” and the maul split it with ease in 
just one and two shots. Enclosed is $15.95 
for a set of your woodstove tools. I have 
no doubts that it will be as good a pro- 
duct as your monster maul. Thank you 
for prompt delivery. P.S. Please send me 
one of your up-to-date newspapers, I really 
enjoy reading it. Thanks. 

Louis A. Colasante, Hatboro, PA 

NO ROOM 
FOR IMPROVEMENT 

After reading your advertisement in a 
magazine, I decided to order a Monster 
Maul. I did this with some reservations, 
not believing everything I read. Imme- 
diately upon receiving the maul I went to 
the woodpile which consisted entirely of 
oak logs greater than 16" in diameter, 
which were too cumbersome to lift onto 
my screw-type splitter. I was just amazed 
at the ease of which I was able to split 
the pieces. I only wish I had purchased 
your maul before I acquired the array of 
splitting equipment I now have. Thanks 
for a great tool that can't be improved 
upon & fantastic material, workmanship, 
and design. 

Gerald Peterson, Lino Lakes, MN 


Cut Fuel Bills 
And Update Your Fireplace 


COOL AIR 


FREE 


ALL NAME BRANDS 
Video e VCR • VHS • BETA e Telephones 
me Computers e Car Stereos È 
Video Tapes ө Televisions • T.V. Games “ 
И Accessories • ETC. ; 


How To 


CHOOSE : 


What to 


BUY 


FREE 32 PAGE CATALOG 
WITH PRICES! 
LOWEST | PRICES ÍN THE USA 


Send $2. E. me Anp alius zum handling 2 
To: HARMONY VIDEO 
Dept. PS-11 
2357 Coney Island Avenue 
Brooklyn, N.Y. 11223 
or for immediate price quote call 


800-221-8927 е 


HEARTH AID II 
America's Favorite 
Fireplace Heat Ex- 
changer. You don't 
need to sacrifice 
your Fireplace's 
Appearance or 
the delight of 

an open fire 

to be Energy 
Efficient 


МУ. Only: 1-800-942-1935 


STUDIO SPEC"MAGNIFIER LAMP 
AT :59.5 YOU 
CAN'T AFFORD TO 
BE WITHOUT IT 


This quality all-metal construction 
UL recognized lamp uses a standard 
22 W fluorescent circline bulb (the 
bulb is included!). Features of this 
gre: include a polished, di: 
tortion-free glass magnifier (X 
all metal clamp brac 
reach. The lamp is a 
in two colors: Ivory or chocolate 
brown, 


Ww 


ORDER NO. 
MX114 


20 must agree, it's a steal at only 
ea. (plus shipping). If you 
or more, it's only $54.95 (plus 
shipping). Order No. MX114. 


Shipping is only $5.00 ea. in the 
continental USA. 


UW) 


ORDER NO. 
LTS103 


T J 
- SPECIAL BONUS! If you buy one or more of the 
magnifier lamps, you can get our LTS103 bench lamp for only $10.95 ea. 


(plus $2.80 ea. shipping). The LTS UL listed to 100 W, utilizes a 
porcelain socket, and includes mounting brackets. 


To Order Call Toll Free 
(800) 423-5336 
Calif. Toll Free 


(800) 382-3663 
(213) 701-5848 


се“ MasterCard and = 
d. 


ОВА 


АРМОН OF ALLIANCE RESEARCH COZPORATON 


"OUR SERVICE MAKES THE DIFFERENCE" 


Partheni. orthridge, CA 91 


. 
HEU ORDER NO. COLOR PRICE SHIPPING EXT : 
Ё 80-MX114 $59.95" $5.00 H 
: 80-LTS103 10.95 2.80 : 
: 80-MX115-FL 5.95 2.00 : 
: *Only $54.95 for 5 or more TOTAL : 
: Credit Card # Exp. Date : 
= Name (Please print) : 
— s Signature = 
: 


186 | POPULAR SCIENCE 


Spy photos from space 
Continued from page 97] 


denberg AFB, Calif., at about 10 a.m. 
The timing puts them into sun-syn- 
chronous, near-polar orbits. In such 
an orbit, the ship passes over almost 
every point on Earth at least once a 
day at midmorning, when sun angles 
and lighting are best for photography. 
Big Bird, the largest U.S. spy craft, 
carries two camera systems. Its digi- 
tal system, built by Eastman Kodak, 
transmits medium-resolution images 
to ground stations. Film from its high- 
resolution camera, built by Perkin- 
Elmer, is periodically jettisoned in 
reentry pods and recovered in midair, 
south of Hawaii. The Air Force will 
not allow either of the companies to 
discuss its cameras. Many of the pho- 
tos undoubtedly find their way to 
DMA and its UNAMACE system. 


Reconnaissance video—live 


Even better technology for real-time 
surveillance is expected when KH-9 
satellites begin operating in 1984. The 
КН-9 can be launched by the shuttle 
and later recovered for repair or re- 
furbishment. Sources say it will carry 
a high-resolution imaging system 
based on charge-coupled device (CCD) 
technology. 

Such a system has been under de- 
velopment by Itek since 1978. Each 
CCD element reads light intensities 
in a tiny square within the field of 
view. The readings, enhanced and com- 
bined in a computer, yield a high- 
quality television image that should 
be available seconds after it's trans- 
mitted to the ground. 

*You can literally get live pictures 
instantaneously,” an Itek researcher 
told ABC News. The resolution is good 
enough to identify lighted windows in 
a building or vehicles or aircraft on 
the ground. 

Shortly after the interview, the Air 
Force clamped down on Itek, the 
company that also makes other spy- 
satellite cameras and that built a 
large-format survey camera to be used 
aboard the shuttle [PS, July '81]. Even 
the shuttle-camera technology is now 
under wraps. ^We don't talk about our 
special customers," an Itek spokesman 
told me. 

Nor does anyone talk about how 
much surveillance data flows daily 
into the intelligence community. But 
the DMA's workload is so heavy that 
many of its sections operate around 
the clock, seven days a week. “What 
kind of security clearance is needed 
to work here?” I asked. “Top secret?” 

“Oh, no. Much higher than that,” 
Charlie Ritch replied. “We need ‘spe- 
cial access.” 
"What's that?" 
“I can't tell you." 


SOTZ GARAGE SHOP HEATER 


Burns over 24 hours 


TRY A SOTZ HEATER FOR 
ONE YEAR AT OUR RISK! 


*Produces more heat than 2 or 
3 high priced woodstoves. 


*Tremendous radiating sur- 
face area gives you more 
heat with less wood. 


*Airtight design and draft con- 

trol engineered to limit the 
amount of oxygen entering 
stove for controlled, safe, 
efficient heat. Prevents over- 
firing so drums can't burn up. 


Lifetime tapered, formed self- 

adjusting door and frame 
seal. No dusty asbestos 
gaskets to replace. 


Thousands In use by U.S. Army, 
Navy, Dept. of Nat. Resources, 
Agriculture, Federal, state and local 
government agencies. 


PRICE: 
DELIVERED FACTORY 
TO YOUR DOOR PICK-UP 
30-Gal,-Bottom $30.94 $26.94 
55-Gal. - Bottom 38.93 34.92 
Top Kit fits both 20.93 17.92 


(Drums Not Supplied) 


VISA and MASTERCARD RUSH ORDERS 
CALL 1-800-321-9892 

(Inside Ohio CALL 1-216-236-5021) 

Ог SEND CHECK OR MONEY ORDER... 
Sorry, no CO D's 


SPECIFICATIONS: Door, door frame, fiue collar, draft 
control, intemal draft channel of 13 ga. steet legs. 
1/8 in. steet hinges, latch, catch of 3/16 in. steet: nuts 
апа bolts. Top Drum; Connector flanges, pipe 
assembly, 4 nesting brackets, nuts and Бойз. 


А 


"f 


OUR27Ih YEAR | ' j 


Patented INTERNAL DRAFT CHANNEL-Air 
entering top draft control is preheated as 
it is drawn down inside of door and is 
sucked into bottom of heater with a tur- 
bulent action, mixing with the wood 
gases. This makes the Sotz stove tops in ef- 
ficiency. 


SPARK-PROOF DESIGN . . . Because of our 
internal draft channel, hot sparks cannot 
jump out of heater as in others with draft 
straight open to fire. 


55-Gal. 
bottom kit 
factory pickup 


30 Gal. 


334.9 


$26.94 ти, 


Kit converts 55 gal. or 3O to 15 gal., 

drum (not supplied) into high 
capacity stoves. 
You've seen our ads and read unsolicit- 
ed testimonials from folks just like you for 
many years. Before you spend S4OO to 
$500 on a wood heater, try a SOTZ 
HEATER kit. If (within one year) you don't 
agree it outperforms any wood heater 
money can buy or (within 10 years), if 
the kit cracks, warps or burns up, your 
money wil be refunded, including 
shipping charges. 

Use of draft control allows you to 
heat large or small areas. Basement 
installation heats your entire home. 
Great for your garage, workshop, or 
cabin. Top drum squeezes 60% more 
BTU's from heat normally lost up the 
chimney. Heavy steel kit bolts to- 
gether quick and easy. 


*ALL MODELS SAFETY TESTED TO UNDER- 
WRITERS LAB. SPECS, BY GEISSER ENGRS. 


THE ONLY KIT SOLD 


*With enough nuts and bolts to complete 
stove. 

*Sotz Top Drum Kits include connector 
pipe, others don't. 

*55 Gal. Stove has king size 15%” dia- 
gonal fuel door. Less wood splitting, 
easier fire tending. 

*3O Gal. Sotz has bigger opening (9V4" 
rnd.) than other brands’ 55 gal. kits. 

FREE INFO: Add even more efficiency to the already 

super efficient Sotz Stove with a genuine Coming 

Brand” Catalytic Combustor, easily fits existing Sotz 


2-Drum Heaters. Learn about heating water, drying 
wood, fireplace-to-woodstove. 


Sotz Inc., 13639 Station Rd., Columbia Station, OH 44028 


STARVING TERMITES 
As an attorney I am a natural skeptic. 
While building my own passive solar 
house in La Grange, Kentucky, I did con- 
siderable research concerning wood 
stoves. After reading and studying all the 
information I could get my hands on, I de- 
termined that the Vermont Castings De- 
fiant and the Franklin Scandia stove of 
the same design were the most efficient 
wood heaters on the market. I purchased 
a Scandia. I installed it, fired it up, and 
continued to shiver. It ate wood like a 
swarm of starving termites, and the only 
heat it seemed to generate уаз... from my 
constant trips to the woodpile. After this 
$441.00 mistake, I decided to risk $50 
on your double drum kit. The results are 
nothing short of amazing. Our owner- 
built house is 3700 square feet, and the 
Sotz stove in the basement, centrally lo- 
cated, easily heats the entire three story 
house using only about one-third of the 
wood previously used! The stove may not 


be esthetically beautiful (according to my 
wife), but this is a case of “pretty is as 
pretty does”. I also find that because of 
the double-drum configuration the flue 
temperature is considerably lower. About 
a month ago, faced with the necessity of 
splitting several cords of wood for the 
coming winter, and having had poor suc- 
cess with a regular maul and wedge, and 
preferring the easy way of doing things, I 
seriously considered a hydraulic splitter 
but decided to rely on your Monster maul 
advertisement, the truth of your adver- 
tising having been previously proven by 
your drum stove ads. I ordered the Mon- 
ster Maul. You saved me several hundred 
dollars. I actually ENJOY using the 
monster Maul. You may now send me a 
set of your stove tools, poker, rake, etc. 
Below please find my home address and 
credit card number. 

Konrad Poth, LaGrange KY 

“THE COMEDIAN” 

I knew there was a catch to the stove kit 


and Monster Maul. For the past 3 years 
I've read your ads and successfully re- 
sisted. Finally I weakened and bought 
both the maul and kit for the 2 Barrel 
stove and as I suspected, there had to bea 
catch. It does heat a basement and upper 
floor of a 25'х40' building. I'll admit that 
it does hold the fire for 16-18 hours effort- 
lessly. Sure there are not hot spots or 
sparks. And maybe the ease of assembly 
does impress me. Some of my neighbors 
even agree that the maul is better than a 
6-pak of wedges and axes. But: If this 
whole set-up is so all fired great, efficient, 
convenient, dependable, clean, and low 
cost, why won't my wife volunteer to cut 
the wood? 
Dr. Larry Vickrey, Louisiana, MO 
COZY AT 50° BELOW 
I built your double drum model. It works 
like a champ, heating my 32’ geodesic 
dome to fifty below zero. Also please ship 
one Monster Маш... 
Richard Scott, Fairbanks, АК. 


Cut 6" thick polystyrene panels, connect them to form а 
dome, apply steel mesh and 2” cement. You can build this 
beautiful dome, 33' diameter, 17' high for appr. $1900. 
Use the spacious, richly insulated, super energy saving dome 
for cottage or permanent home. Let us tell you how in our 
book entitled: "BUILD YOUR OWN GEODESIC DOME” 
describing various size domes. Send $5.00 to: 
KEY DOME ENGINEERING Dept. PS113 
P. O. Box 430253, South Miami, Florida 33143 


MAKE MONEY 


WITH YOUR OWN 


MAGNATRAC 
TRACTOR 


Вой а MAGNATRAC КИ 
casn. Thousands sold for 
* CATALOG o! Kit construction 
+ ASSEMBLY MANUAL - $7 00 (refunded on any 
STRUCK-KIT, Dept.PS113__ Cedarburg. W 


The Clockbuilders 
Choice 


We’re extremely proud of 
our reputation for providing 
the finest do-it-yourself 


projects you can buy. 


The reasons are simple: 


* Precision German Movements warranteed 


for 3 years against defects. 


Fine hardwoods, blemish free and carefully 
handmatched for uniform appearance. 
The highest quality solid brass hardware 


available. 


Widest selection of competively priced 


quality quartz movements. 


Customer service to help your project go 


smoothly. 
Solid brass dials. 


Send for our catalog toda! 
Send me your new 42-page, full 
color catalogue with over 34 
magnificent projects, plus dials, 
movements, hardware, tools, 
books, and accessories. Enclosed 
is $1.00 to cover postage and 
handling. 


VIENNA REGULATOR 


NEW 


Mason & Sullivan 
introduces the most 
complete line of 
weather instruments 
available anywhere. 


Jason & Sullivan 


“Serving Fine Clockmakers Since 1947" 
Dept. 1334, W. Yarmouth, Cape Cod, MA 02673 


NEW RODAR “ONE-TWO” 
ULTRASONIC POWER 
GUARANTEES 


RATS, BATS, 
MICE, ROACHES, 
SQUIRRELS, 


MOSQUITOS, FLIES, FLEAS, & OTHER 
FLYING & CRAWLING PESTS. 


RODAR “One-Two”. THE ONLY SUPERPOWERFUL ULTRA- 
SONIC PEST REPELLER WITH DUAL TRANSDUCERS 
AVAILABLE TO THE PUBLIC. DESIGNED AND MANUFAC- 
TURED BY PEST CONTROL SCIENTISTS AND PROFES- 
SIONAL EXTERMINATORS TO PUMP QUT POWER. . TO 
ATTACK TOUGH PEST PROBLEMS EVERYWHERE - HOME, 
APARTMENT, VACATION HOME. BUSINESS, FARM. . . 
Gets rid of rodents and many insects indoors and 
out...Scientifically eliminates pests without poisons, 
chemicals, traps, and sprays. . . Ultrasonic force field 
drives them away permanently. Advanced circuitry 
generates ultrasonic sound waves at frequencies at 
which pests communicate. These nerve-crushing 
sounds (to rodents and insects) penetrate their brain 
and nervous systems causing pain and discomfort, 
but are inaudible to humans and domestic animals, 
and are completely safe. 

REMARKABLE ADVANCE IN ULTRASONIC TECHNOLOGY 
COMBINES TWO POWERFUL ULTRASONIC TRANSDUCERS 
(NOT SPEAKERS), DESIGNED TO OPERATE AT MAXIMUM 
POWER IN THE 2500092. and 42000Hz. RANGES. 

The new RODAR "One-Two" has up to 60 (or more) 
limes the power of most ultrasonic devices -4 or тоге 
limes the power of the best of them. AND POWER 
MAKES THE DIFFERENCE. Imagine the increase in pain 
and damage to the pest's nervous systems. . . that 
means greater coverage and greater protection. 
COVERS UP TO 25000 CU. FT. [3000 SQUARE FEET) 

Our exterminators use RODAR in schools, hospitals, 
nursing homes, restaurants, warehouses. Indoor /out- 
door protection wherever pests are a problem. 
‘SPECIFICATIONS AND FEATURES: 

Cabinet- handsome mahogany veneer hardboard 4/4" 
wide x 6%" high x 4%" deep e weight 2'4 Ibs. e Uses 
less than 2 watts plugs into any standard 110 volt AC 
outlet (220v. available) e Sound pressure: each trans- 
ducer 128 db. • American made to the toughest com- 
mercial standards e cae eee instructions included. 


OUR PERSONAL ВШ 
түп ron an onts IP NOT PEASE ETN FULL REFUND, ALSO 
COVERED BY A ONE YEAR MANUFACTURERS Wi 


TO ORDER. 
Send $99.95 plus $4.00 for shipping and handling, by 
check, money order, MasterCard/Visa number and 
expiration date to: 
RODAR, Inc., P.0. Вох 1898 , Dedham, MA 02026, OR 
CALL TOLL FREE 1-800-334-0854, EXT. 825. N.C. resi- 
dents call 617-783-3187. 


¢Fine‘lools 


a way to enjoy life 
and save while you're at it. 


WEM There are no Finer 


Carbon Woodbits than these... 

At any price! 

These bits are roll forged and then centerless 

ground to ensure perfect concentricity. They 

have a Rockwell C48-52 hardness to maintain 
sharp cutting flutes. 


* They have &f'hegative 
angle cutting spurs that 
circumscribe a perfectly 
round hole. 


* These, 
have Sol predsion 


ground center spur to prevent 
skating or dancing. 


Only the Finest Woodbits have 
all these features 
You won't find them in hardware Е, 
stores. These are bradpoint wood Y 
drill bits. You drill holes exactly А H 
where you want to with no 

dumping or walking". Each bit has 

two cutting spurs with precision X 
sharp flutes. 

No serious do-it-yourselfer or pro 
would drill a hole where precise depth is 
important — without a stop collar. This 
7 piece set provides 
exact no-slip drilling з 
апа comes in 
sizesto fitthe 
above drills. 

DRILL SIZES: 1/8”, 3/16”, 1/4”, She”, Эв”, The", 
12”. The two largest sizes have 3/в” shanks. 


The complete 7 piece set for an incre o 


Seven piece matching Stop Collar Set 
оп! 
*24.95 уаше 


Forstner Bits... The Most 
Versatile Hole minis Tools Made 


Some of their unique advantages: 

1. They provide absolutely clean, round pr 
holes: through holes or flat bottom blind 
holes. The flat bottom is imperative when 
almost full drilling depth is desired, as in 
fitting chair rails. 

2. Work in veneers, hardwoods, even end 
grain. 

3. A boon for quick removal of stock prior 
to chiseling out waste when mortising. 

4. Arc and pocket holes are a breeze. 

Moreover, they won't walk, glide, or 

dance when starting. They fit any 

electric drill or drill press 
with a 3/в” or larger 
chuck. 


Size Price 

Va" S 6.75 

d e$ 695 
1" eS 7.45 


7.95 

8.95 

9.95 
11.95 
12.95 
14.95 
16.95 
18.95 
21.95 
23.95 
25.95 
28.45 


Ma" to 1" 
Set of 15 Bits: 
Ma" to2" ...... $159.95 


49.95 


To Order: Call This Toll FREE Number 800-243-1037 in ст cau 797-0772 


Or send today to: THE FINE TOOL SHOPS Inc. P.O. Box 1262, 20 Backus Ave. Danbury, CT. 06810 


== —————— — --4 
1 O 7 Piece Drill Set 59.95 О Set of 7 Forstner Bits 1/4” to er $49.95 FORSTNER BITS: І 
O 7 Piece Stop Collar Set 52.95 Г) Setof 15 Forstner ВІ теле SIZES 1 
[Add a total of $2.00 for shipping and handling) 1⁄4” to o2" $159.95 „7! | 

| мате | 
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| Ciy. State. I 
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| D enclosed check or money order for $ INoCODJ і 
| Charge to: 1 
| O MasterCard О МЅА OAmExp. O Diners Club PS 1 
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A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Clare Cain, Popular Science, 
380 Madison Avenue, New York, N.Y. 10017 


* Buy Factory Direct and Save 
jousands In Use ө Free Brochure 
Easy Homeowner Installation 
* Immediate Shipment by UPS or PP. 
HELPMATE Equipment Co. Dept. PS113 Baroda, MI 49101 


Complete 


Features: Save ‘100 
BUSINESS А Accounting Ledger Complete package 
SOFTWARE - inventory Control 5 00 
y T * Letter Writer 
NAIA * Mail-Out Reg. #159) 


IBM COM-64 


BIZWARE, Inc 5014 Hwy. 29. Lilburn, GA. 30247 
TOLL FREE 1-800-221-7171 / IN СА: 1-404-925-4686 | 


NEARLY 100 NEW PLANS FOR 1983 


«9 


3 LUS ATALOG 
DUTCHMAN'S SAWMILL ЕРТ Р 
Р.0. ВОХ 5381- PHOENIX. AZ 85010 


ФТОҮВОХЕЅ @ FURNITURE 
'* HOME PROJECTS @FREE 
ITH ORDER. 


handle. Sturdy survival knife 
with 12 Stainless Steel 
Blades. per- 
fect for fish- 
ing, camping, 
work and play 
Guaranteed 
4.50 ea. 
Add 50€ 

Post 

& 

Handi 


Westbury Sales Р.О. Box 434, 373 Maple Ave. 
Westbury, N.Y. 11590 Dept. E11PS 


Do it Yourself 


Timberline Geodesics, Inc. - РІ! 
2015 Blake, Berkeley, CA 94704 
(415) 849-4481 


SHINGLE 
for the 
LAST TIME! 


Embossed aluminum shingles - 4 popular colors. 
Tested and approved for UL Class B fire rating, 
HUD/FHA, and 120 m.p. 
Approved for minimum pi 
ient, Quiet when 
able warranty, Idi 
& беоб 


and valley/flashing, 

, 10-page installation booklet; 

and complete information, send $5.00 [includes 
postage), tor 

REINKE SHAKES, INC. Dept PS1183 


P,O, Box 88 - Hebron, Nebraska 68370 


American 
made 


astable 


Get:. more hauling capacity 
e easier, true-differential turns ` 

* fully padded seat with backrest 

* a 40% to 190% larger engine 

e automatic transmission 

e full, four shock suspension on all models 


...and SAVE £500 Fiore: 


How can you get more machine than those 
foreign: made jobs and still pay less? By buildin 

the Carl Heald Super Tryke yourself. SUPE! 

TRYKE kit comes complete with easy 
instructions and all parts — welded, 2” tubular 
Steel frame; assembled 318, 399, 656 cc, 4-cycle 
engine; electric start (on all but 318 cc). 
American-made. Built by you, for you. You bolt 
this kit machine together in just 8 to 10 hours 
using common tools. Make it into the exact fun 
or work ATV you want with front and rear tote 


Call TOLL FREE 1-800/253-1030 
in Michigan call 1-616/84 
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SUPER TRYKE, 


racks, two-person bench seat, row crop straddle 
adapter, dump cart, many other accessories. It 
can even be licensed in some states. Compare! 
Send for FREE color brochure! Call or write 
today for details about all our Super Trykes 
(including a kid-sized one) and our two wheel 
ATV bike and hauler kits. You get a LOT MORE 
MACHINE for LESS when you build it yourself. 


| 
Assembled units available from dealers. 
Dealer inquiries invited. 


CARL HEALD, INC. ‘cr 


РО ВОХ 1148, BENTON HARBOR, МІ 49022-1148 


COLOR CATALOG 


Build Your Own | Prices Starting 
Grandfather Clock Under 


5269 


(including movement 
and dial) 

* Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 

e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

* Heirloom quality 

e Factory direct prices 

* Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

e Prompt shipment | 


MASTERCARD and 
VISA ACCEPTED 


EMPEROR” 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 923, Emperor Industrial Park 
irhope, Alabama 36532 
Phone 1 205 928-2316 


Now you can share music with these tiny, 
lightweight, portable stereo speakers. 


Turn Your Walkman zz... 
Into a Dynamic Portable 
Entertainment System! 


you own a Walkman or any other per- 
onal stereo, you know there are times 
vhen your headphone is just plain in- 
onvenient. Times when you wish you 
ould share the music with friends...at 


Folding Mini-Speakers G33,065 


Add $2.50 for 
postage and handling 


he beach...at work. Only 

i there's an answer. These folding 

hini-speakers expand your personal 

ound system so that others can enjoy it. 

There's Nothing Mini Call Toll Free 
About the Sound |__| order the Mini-Speakers or 


the Dynacharge Battery 
Charger with Batteries. Order either 


lug these speakers into the headphone 
ick of your Walkman (or any personal 
tereo) and instantly you've got a power- 
" desk top sound system. And, the 24" 
onnecting wire acts as an FM antenna. 
ow your personal stereo becomes the 
ost compact, portable big-sound stereo 
stem you can own! 


Mini-Speakers Fold 
for Easy Carrying 


hen you're packing...and you want to 
ack light...these mini-folding speakers 
neasure only 4 x 2? x 1" No bigger than 

Jo cassette tapes! The sturdy. hinged 
esign protects the speakers from 
lamage. 


and save $10. Use VISA, MasterCard, 
Diner's Club, Amer. Express ог Carte 
Blanche. Call anytime, 24 hours a day. 


1-800-257-6173 
In NJ: 1-800-232-6677 
Most orders shipped within 48 hours 


No Risk Guarantee 


fully refund your money in full. 


or one full year after your purchase. 


1 Introducing 


$ 95 


If you аге not completely satisfied with 
your purchase, return the merchandise 
initsoriginal package and we will cheer- 


We back our products! We give ourown 
uarantee, as well as the manufacturer's 


SENDFOR FREE FULL-COLOR CATALOG 
America’s largest mail-order marketplace of thousands of fascinating values 
in watches, health, weather, electronics and solar energy for hobbyists, 
gadgeteers, students, schools and industry. 


To order by mail: We accept major credit cards; include account number and expiration date, 
or if you prefer, mail check or money order. Include item number and postage/handling charge. 
NJ residents add 6% sales tax. Most orders shipped within 24-48 hours. 


! Edmund Scientific Co. 


101 East Gloucester Pike, Dept. S224 , Barrington, NJ 08007 


Stop throwing your money 
away on short-life batteries, 
take advantage of this 
special offer now! 


the 
First “Smart” 
Battery Charger. 


Save S10 now. 


Save hundreds of dollars a year! 


When you order the folding mini- 
speakers, we'll send you the Dyna- 
charge Battery Charger for only 
$9.95...that'sa ten dollar savings off 
the regular price of $19.95. 

Either way, you'll start saving hun- 
dreds of dollars a year by корап Ч 
batteries at least 1,000 times. Eac 
set of Dynacharge Rechargeable 
Batteries is guaranteed for 1,000 
recharges or 5 years...whichever 
comes first. Think of the money 
you'll save, not just on your personal 
Stereo, but on any Daten operata 
product you use: camera flash, port- 
able radio, electronic games, etc. 


Recharge Your Batteries 
and Save! 
Order the Dynacharge Battery 
Charger anda set of batteries in the 
size of your choice. We guarantee 
you'll start saving money immedi- 
ately, or just return everything in 
theoriginal package and we'll cheer- 
fully refund your money. 
Dynacharge Battery Charger G33,077 
Reg. $19.95; if ordered with Mini- 
Speakers or batteries, 95 
only? 9 
Rechargeable NiCad Batteries 
“АА” (pkg. of 2) G33,073 $7.95 
“C” (pkg. of 2) G33,074 9.95 
“D” (pkg. of 2) G33,075 10.95 
9 Volt (pkg. of 1) G33,076 11.95 
Add $2.50 for postage and handling. 


Take this giant $25.95 capy: of 


Whether you're a professional carpenter or have no carpentry experience 
at all, RESIDENTIAL CARPENTRY will be your permanent bible to 
doing all the carpentry required for building, renovating or remodeling 
your home. 
From Foundation To Roof. . . Inside & Out 
Just browse through this giant 705-page hardbound book and pick out a 
project. Everything you need to know is described and illustrated step by 
step. Everything from house framing, building stairways and doing ex- 
terior trim...to hanging windows and doors, installing drywall and 
paneling, building scaffolding...even how to choose and use the right 
tools for each job and how to work with all kinds of building materials. 
Build A New House. . . Remodel The House You Have 
If you're ready to build a new house, or want to renovate or expand your 
present home, this book will help you do it easier, better, quicker and 
cheaper! The tips and shortcuts you'll pick up here will save plenty on 
planning, building, and finishing any-size Project (whether you build it 
yourself or contract some or all of the work). 
Loaded With Thousands Of Carpentry Details 
You'll learn how to build footings and formwork. How to cut and install 
sill plates. How to trim and set floor joists. How to raise and fasten a wall. 
How to install doors, skylights, windows. How to raise a ridgebeam, 
frame a gable. How to install roofing paper, shingles, flashing. How to 
install firestops, build a 12-hour party wall. How to install all kinds of 
insulation. How to finish all interior/exterior trim: door casings, window 
trim, shutters, rails, mantels, cornices, soffits, decks, porches, more! 
Learn How To Build Cabinets, Built-ins 
On Cabinetmaking, this book guides you step by step in designing and 
building base cabinets, wall cabinets, a bathroom vanitory. More on 
countertops, bookshelves, drawers, cabinet fronts. . . plus how to install 
ready-made cabinets (medicine chests, island cabinets), and more. This 
information alone can help you expand the storage area of your home 
without sacrificing living space. 
Hundreds of Show-How Illustrations, Photographs 
You’ll marvel at the way this amazingly comprehensive how-to book 
takes you through every phase of residential carpentry. How it explains 
every procedure and gives you explicit, step-by-step instruction. And, 
there are more than 1200 illustrations that show you exactly what you’re 
doing. You can’t miss! 
All The HOW-TO You'll Ever Need... 
That’s what Popular Science Book Club is all about! You get first choice 
of the best new handyman books published today. Quality do-it-yourself 
books you can really use. Books on: Home 
repair, improvement. House building. Wood- 
working. Plumbing. Wiring. Tools, workshops. 
Cars, car repair. Appliance repair. Energy 
savers. Much more. 
Big Savings Right Now! 
Yes, membership in Popular Science Book 
Club will save you time and money on the 
books you really want to see. To prove it, we 
invite you to take a $25.95 copy of RESI- 
DENTIAL CARPENTRY for just $2.95 
as your welcome to the Club. We'll also 
give you our FREE 20-in-1 Shop 
Guide. To get your special joining pack- 
age, simply fill out the attached card 
and mail. You'll be glad you did. 


FREE: 


This handy Shop Guide measures 


See how to install ceiling Lay strip flooring like a pro. 
panels by several methods. — Book explains step by step. 


Learn how to build cabinets, countertops, built-ins, 
All the illustrated how-to you need is in the book. 


You see how 
to do it in handy 
building drawings 
and hundreds of 
on-site construction 
photographs! 


On cabinetmaking, 
learn how to make all 
kinds of wood joints 
step by step. 


Easy-to-follow 
text gives step- 
by-step, by-the- 
numbers procedures. 
You can’t miss! 


in inches, centimeters. It's also a Popular 
compass, protractor, drill and Science 20-in-1 
chisel grinding gauge, bolt and Shop Guide 


screw sizer, bolthead and penny 
nail measurer, and more! 


YOURS FREE when you join the Club now! 


RESIDENTIAL CAHPENTRY 


Here's the book the pros train with! 


(Wiley's) RESIDENTIAL CARP! y 
Mortimer P. Reed is widely used to teach profes- 
sional carpenters the skills and techniques of their 
trade. In 705 outsize pages, this four-and-a-half- 
pound volume tells and shows you exactly how to 
do both simple and complex carpentry tasks step 
by step. Everything is explained and illustrated in 
the same order in which a house is actually con- 
structed, with plenty more on cabinetmaking, 
finishing, built-ins, tools, materials . . . everything! 


BIG 
8%” x 11" size 


As your welcome to 
Popular Science Book Club 


J 


More than 1200 
ILLUSTRATIONS, 
PHOTOS, DIAGRAMS, 
BUILDING PLANS 


705 PAGES 
Full Index 


First, you get your FREE 20-in-1 Shop Guide and your 
525.95 copy of RESIDENTIAL CARPENTRY for only $2.95 
plus delivery and handling. Send no money now. We'll bill you 
after you receive your shipment 


Then, about every four weeks (15 times a year), you'll 
receive a colorful Club bulletin describing the coming main 
selection and alternate books also available. In addition, up to 
4 times a year, you may receive selected mailings on seasonal 
products of special interest to the membership — many at 
giant bargains! If you want the main selection only, do 
nothing. It will be sent to you automatically. If you don t want 
the main selection, or want alternate books, or no books. 
simply indicate your wishes on the handy form that comes 
with the bulletin and return it to us by the date indicated. No 
envelope is necessary 


How Popular Science Book Club Works 


You will always have at least 10 days in which to do this, but 
n the unlikely event that you don’t, and you receive an 
unwanted selection, you may return it at our expense 

Your only obligation is to take just two more selections or 
alternates at regular Club prices in the next year. After that 
membership may be cancelled by either you or the Club 

DISCOUNTS! Club books are comparable in every way to 
the higher-priced publishers editions, yet you may save up to 
50% and sometimes more on many special books offered 
васп year in the Ciub 

What a great way to build a valuable library of the best new, 
hard-to-find handyman books on: house building, home re 
pair and improvement, wiring, electronics, plumbing, wood: 
working, furniture building, appliance repair. cars and car 
repair, home insulation, energy savers, and many other do-it 
yourself subjects. It's always your choice! 


TO GET YOUR COPY, MAIL ATTACHED CARD 


If card is missing, write to: 


P.O. Box 2006 


? Latham, NY. 12111 


Start your own money making business! 


In just a short time, you can be ready to join 
one of the fastest growing industries in America 
„ап industry where qualified men are making 
from $10.00 to $15.00 per hour...and that's just 
for labor. Parts, engines and accessories add even 
more to the profits. Because the small engine 
industry has grown so 
quickly, an acute shortage 
of qualified Small Engine 
Professionals exists through- 
out the country. When you 
see how many small engines 
are in use today, it's easy to 
understand why qualified 
men command such high 
prices—as much as $17.50 
for a simple tune-up that 

takes less than an hour. 

65-million small engines 
are in service today! 

That's right — there are over sixty-five million 
2-cycle and 4-cycle small engines in service 
А. That's the official count from 
ice Assn., and new engines are 
ing built at a rate of one-million per month! 
th fully accredited and approved Foley-Bel- 
saw training, you can soon have the skill and 
knowledge to make top money servicing these 
engines. Homeowners and businessmen will 
seek you out and pay you well to service and re- 
pair their lawnmowers, tillers, edgers, power 
rakes, garden tractors, chain saws, mini-bikes, 


go-carts, snowmobiles... the list is almost 
endless 


You get all this Professional equipment with 
your course, Le 4 Н.Р. Engine.... ALL 
YOURS TO KEEP. ... All at NO EXTRA COST. 


RUSH COUPON TODAY 
FOR THIS FACT-FILLED 


service and repair 


T 
BERT ATION! Work part time, full time right at home- we help y 


Learn At Home In Your Spare Time. 


50318 Field Bldg. e Kansas City, Mo. 64111 
O YES, please send me the FREE booklet that 


ои every y step of the way. 
No experience necessary. 

You don't need to be a ‘born mechanic’ or have 
prior experience. If you can read, you can master 
this profitable trade right at home, in your spare- 
time, without missing a single paycheck. Lessons 
are fully illustrated — so clear you can't go wrong. 

We guide you every step 
of the way, including tested 
and proven instructions on 
how to get business, what 
to charge, how to get free 
advertising, where to get 
supplies wholesale . . . all 
the “tricks of the trade’... 
all the inside facts you 
need to assure success right 
from the start. 


INCREASED INCOME 


I've had about 8 
years experience re 


pairing small en 
until I started the 
Foley-Belsaw Course 


but repairs 


Walter H. Strick 
Campbell, California 


With our famous ‘learn-by-doing’ training 
method, you get actual ‘hands-on’ experience 
with specialized tools and equipment you'll re- 
ceive with your training, plus a brand-new 4HP 
engine—all yours to keep. 


Send Today for FREE facts! 

You risk nothing by accepting this offer to find 
out how Foley-Belsaw training can give you the 
skills you need to increase your income in a 
high-profit, recession-proof business of your 


own. 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail. DO IT TODAY! 


FOLEY-BELSAW INSTITUTE of 
SMALL ENGINE REPAIR 


Kansas City, Mo. 64111 


No salesman call 


Foley- 


Isaw Institute 


€» i 


Heavy Duty 
Log Splitters 


Horizontal and vertical 
12 thru 35 ton models 
at discount prices. 
Also all the parts to 


build lo 
12% Ton Log Spiiter.. $719 UNG Your own 
Heavy duty 24% ton log splitter, complete... $1399 


Log Splitter Parts 
2-Stage Cast Iron 
Gear Pumps 
У, Supplies 11 GPM @650 PSI unti 
more pressure is needed. Then kicks 
down to lower GPM and up to 2500 PSI. Right hand rota- 
tion. can direct couple to 5 HP or larger engine. 
3600 max RPM, 12 Ibs. #1011 SALE $109 
13.6 GPM, use 5 HP # 1013 — ВГ. 


15% Ton 
$869 


16 GPM, use 8 plus НР #1015 ......... 157 
22 GPM. use 10 plus HP # 1017 оа 


4-Way Control Valve 
Built-in relief valve. 3/4" in-out ports. 
1/2" cylinder ports. Item 2010. . $43.75 


Has pressure sensitive detent, On return stroke. 
you don't have to hold handle. Мет 2020. . . $58.50 


j Quality Gas Engines 

Horizontal Shaft 

5 HP Tecumseh #6051 

5 HP Briggs #6052 

8 HP Briggs #6080 .. 
8 HP Tecumseh, recoil 1" shaft #6081 
10 HP Tecumseh, recoil start. 1" shaft #6010. 
10 HP Tecumseh, 1" shaft, elec start 460101 


3-20 HP Vertical and Horizontal Engines Available. 


Double-Acting Cylinders ===> 
4X24 welded-T cylinder 2" shaft. #90424 Can UPS...$112 
Send $1 for new 100 page Discount Catalog filled 
with savings on industrial, agricultural, and energy 


saving supplies. Or $6 for "Splitter Design/Fact 
Booklet" and Catalog. 


Northern Hydraulics 
Dept. 1P11 P.O. Box 1219 


Burnsville, Minnesota 55337 
612-894-8310 


Train at home for 
one of these 27 
career opportunities 


Free facts about 
Diplomas and Associate Degrees 


Now at home in your spare 
time, without any previous 
experience, you can train for a 
money-making career. ..even 
get an associate degree. Send 
for free career facts about the 
exciting career program that 
interests you most. You will 
receive color brochure and information on 
employment opportunities in the field you 
choose. Mail coupon today and see how easy itis 
to train at home for a great new career or 
advancement on your present job. 
SEND FOR FREE Р, FACTS! | 


International Correspondence $ Schools | 
Dept.PCSA3, Scranton, PA 18515 1 
l Please send me free facts, color brochure and full 
information how | can study at home for the career | | 
have chosen. | understand | am under no obligation I 
and no salesman will call. CHECK ONE BOX ONLY! 


BUSINESS ASSOCIATE CAREER DIPLOMA PROGRAMS 
DEGREE PROGRAI 0 Dratting 
Business. pira Electronics 
| E Marketing E 1 ИК Forestry Conservation 
Finance, Computer Programming 


j Diesel Mech: 
TECHNICAL ASSOCIATE 
| DEGREE PROGRAMS 


J Civil Engineering Technology 


E 


ectrician 
О Small Business Mgmt. 
J Microcomputer Repair 


FREE 


E Industrial Management 


a Ms О Car, Van, Truck Customizing 


gives full details about starting my own business in 
Small Engine Repair. | understand there is no obligation | 


| | co Bees — тилоо gn esr 

BOOKLET! and that no salesman will сай Н eed femna E Мйне р I 
. NAME | CAREER DIPLOMA PROGRAMS uUum | 
Tells how you quickly Б === ГЕ... Bookkeeping 1 
train to be your own boss ADDRESS | vore à Mer | 

mapu are offered by ICS and North American Correspondence. 
| city | | NAME — ME | 

ADDRESS. 

RISK Trial Offer Р J i l 
HEB шыш шыш å ш SS =========- 


196 | POPULAR SCIENCE 


LI Book Due 


The latest computer 
and electronics titles for 
hobbyists and professionals! 


State of the art technology . . . projects . . . 
troubleshooting and repair . . . even 
how to build your own microcomputer! 


Select 6 Books for #2 ° 


Save up t to Май 
ТЕ 


оз 
1108 1409 
List $15.95 List $15.95 List $13.95 
ном томан ELECTRIC COMPUTER 
мисом acm МОТ GRAPHICS 
INSTRUMENTS FROM WIND, TEST & REPAIR muy m 


1503 
List $21.95 


1128 
List $12.95 


1321 


BUILO-IT BOOK OF 
ELECTRONIG PROJECTS 


1539 
List $1! 


1498 1195 1473 
List $18.95 List $13.95 List $19.95 


р Иа 
| 
d 
[| 
| 


7 very good reasons to try 
Electronics Book Club 


Blue Ridge Summit, PA 17214 


* Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 
* Reduced Member Prices. Save 20% to 75 % on books sure 
to increase your know-how 

* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

* Club News Bulletins. All about current selections —mains, 
alternates, extras— plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
* "Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But . . . if you want an Alter- 
nate selection—or no books at all —we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

+ Bonus Specials. Take advantage of sales, special eveni 
and added-value promotions 


LA 


: 


List $12.95 


d 


1466 
List $17.95 


1276 
List $15.95 


MACHINE & MAKING. [T M] 
E NN AR 
PROGRAMMING MICROCOMPUTER 


1506 1451 
List $13.95 List 518.95 
юш ишн ише шш =ч к= ш гє, ши ї=ш пш рше гп пш: тш кєт иш шш тш шш 


m Evectronics Boon Ciue 
Blue Ridge Summit, PA 17214 


Please accept my membership in Electronics Book Club and 
send the 6 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 


| 
| 


1108 1128 1160 1183 1195 1276 1277 1306 
1321 1332 1389 1409 1431 1449 1451 1466 
1473 1486 1498 1503 1506 1536 1539 1620 


Name Phone 
Address 

City 

State Zi 


ip 
Valid for new members only. (Orders outside U.S. or Canada must be prepaid in 
International Money Orders in U.S. dollars. Canada must remit in U.S. dollars.) 
This order subject to acceptance by Electronics Book Club. 


EARN UP TO 


12 AN HOUR + 


IN YOUR OWN 

SPARE = zd 
TIME or 
FULL TIME 


SHARPENING BUSINESS | 


ON OUR поми vy accepting nis 
offer to see how easily you can 
turn your spare time into big Cash ° 
Profits with your own Complete 


30-DAY 
s EUER 


show-how instruction set you up 
to make $200. $500. $700 a 
‘month CASH sharpening Saws 
Knives, Scissors, Lawnmowers 
Shop and Garden Tools... ali 
Cutting edges 


Send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business, 
how we help you grow, how 
we'll finance you. 


— mail coupon below or postcard TODAY! 
63 Field Building, Kansas City, Mo. 64111 


ation... No Salesman Will Call 
e YES, [C] rurraasonco.” = oozes nas moc asas or. wo 
» please send me the FREE BOOK that gives full details. 


S Name 


е лаве. 


© сузык, 
ыыы 


WATER WELL 
DRILL KIT 


Drill a water well 
or a free-flowing 
spring in your 
backyard. Have 
all the pure, 
fresh water you 
want FREE! 
Easy to 

operate as your 
power lawn 
mower. 


35,000 SOLD! 


FOR FREE BROCHURE 
CALL TOLL-FREE 
1-800-821-7700 


(Ask for Extension 218) 
Call anytime including Sundays 
OR WRITE TODAY! 


218 Anderson Road 


Opeli Alabama 36802 ©1982 oeeprock mtg. co. 
pt 


MAKE CLOCKS 


Q-SERIES 
MINI-QUARTZ 


MADE IN U.S.A 


X x. 


Q-72 for Dials 
up to 3/8" thick 


Q-73 for Dials 
up to 3/4" thick 


1-4 $6.60 ea. 
5-9 $5.95 ea. 
10-24 $4.85 ea. 
25-49 $4.45 ea. 
50-99 $4.25 ea. 


LY 


FREE HANDS with EACH MOVEMENT 
Second Hand 20e ea. (Black, Brass or Red) 


Include $2.00 Minimum 
U.P.S. Delivery Charge 


Largest Selection of Quartz and 
Mechanical Movements, Dials, Hands, etc 


CALL TODAY! 
(414) 248-1150 


DEPT. PS113 


KL CKIT Р.О. BOX 629 


LAKE GENEVA, WI 53147 


You may include $1 for first class mailing 


T Plans, Kits 
MAKE Hardwood 
OY МҸ Wheels, Parts 

Iw 


Catalog $1.00 


Chetry Tree Toys, Belmont, OH 43718 (614) 484-1746 


арек, Ev 
FREP'CATALOG of over 00 derent modele 
‘GOVT 45 AUTOMATIC, COTUA! x0 $55 


ru 7% НР. from 
3 208-240 м sources with the 

STMHEEPHASER." Operate higher АР motor i 
E by using more than one “THREEPHASER.” 1695 
GUser supplied motor capacitors required. I3 
о Used worldwide since 1966. Money back guarantee. 
P Free literature on request. Telephone 305-862-3038. 


2 RELANCE ELECTRIC MANUFACTURING COMPANY INC. 
0. Rt, 1024 W. Lake Brantiey. Altamonte Springs, FL 32714 = 


LEARN HOW TO USE A COMPUTER 
Train at home in spare time! Computer program- 
ming...computer applications...computer games! 
No previous experience needed! Now you can 
learn it all! Learn how to use different pro- 
grams...budgeting, bookkeeping, expenses, in- 
vestments, interest, taxes, shopping lists, 
= vacation planning, ‘addresses, phone num: 

bers...even foreign languages and graphics, 
Everything explained in easy-to-understand 
language with step-by-step directions. — «v 
ICS COMPUTER TRAINING, Dept, PCOA3 Scranton, PA 18515 


WHITTLE AN ATTRACTIVE CHAIN FROM 
А SOLID BASSWOOD BLANK . . . FUN & EASY! 
YOU GET A HIGH QUALITY PREPARED BLANK 
AND COMPLETE STEP-BY-STEP INSTRUCTIONS 
CHECK OR FREE CATALOG 6 95 
MONEY ORDER TO: ^ WITH ORDER 9O.=2 
HEIRLOOM QUALITY PRODUCTS. 
РО. BOX 5324, DEPT. P, AUSTIN, TX 78763 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Model Kits For Adults. 


Now you can build any of our 35 large, superbly 
detailed, classic ships, cars and planes. For our 


ще сое color catalog, send $1.00 to bend Guild, 
tii 
Beverly Hite CA Don (213) 559-3627. 


Classics Guild 


ADULT-HOBBY-KITS 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


D 
Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


COU'» accept. For catalog of transmitters, 
ind other specialty fend, enclose $2.00 to USI Corp. 


KEEP IT NEAT! 
Outrigger"" game caddy fits Sears Telegames™ and Atari 
VCS* , stores 9 game cartridges & controls. Easy on, 


easy off. Perfect gift, color package, fast delivery. 
$9.95 Add $1.50 post. & hand. 
Їй. res. add $.40 tax 


GAME NOT 

FALL RIVER INDUSTRIES, INC. 

P.0. BOX 3501, SPRINGFIELD, IL 62708. 
MONEY BACK GUARANTEE! 


A true story by 
Wilton Hildenbrand 


I never made "real money" until I quit 
working for someone else and started my 
own Duraclean business 


"When I was with the New York City 
Fire Department—with a wife, and three 
children to raise—I felt I spent most of my 
time putting out financial fires at home! It 
occurred to me that I could never achieve 
the financial security and independence we 
craved working for someone else. The 
obvious answer—start a business of our 
own. But what? Sure, we had been able to 


put a little money aside, but nowhere near 
what it takes to start most businesses. I 
looked for something I could get into with a 
small amount of borrowed money. 


So Easy to Get Started 


"Marge, my wife, discovered the perfect 
answer. She had run across a Duraclean 
story—a message much like this one—and 
we looked into it. Well, believe me, when 
we saw the superior Duraclean service 
demonstrated and found out what a low 
investment it took, we were sold. 

"With a fireman's schedule, I was able to 
start out in my spare time. (I didn't want to 
burn all my bridges behind me.) Marge and 
I mailed out company provided mailings 
describing our service and soon the phone 
began to ring. She made the appointments. 


I rendered the service. When we discovered 
how much money there was to be made in a 
Duraclean dealership, I took early 
retirement from the fire department. 
Before long, I had to hire part-time 
servicemen. Soon, profits paid for our first 
van. Now most of the work is done by our 
four servicemen. Marge schedules the jobs, 
sends out mailings and does the 
bookkeeping. I do the job estimating, 
special spotting jobs and contact new 
prospects." 

Now at this point you're probably asking 
yourself, what is this Duraclean business 
Wilt Hildenbrand keeps raving about? Well 
quite simply, it's a unique, superior system 
for cleaning upholstered furniture, rugs 
and carpets (don't confuse it with "steam 
cleaning" or ordinary shampooing 
methods). It not only cleans but restores 
and revives colors. It does not wear down 
the fiber or drive the dirt into the base of 
the rug as ordinary cleaning methods do. 
Instead it lifts out dirt by means of an 
absorbent dry foam. 

Today the Hildenbrands provide cleaning 
for banks, country clubs, churches, offices, 
hotels, motels, funeral parlors, theaters and 
homes. 

Carpet and furniture stores gladly 
recommend Duraclean to customers. It 
helps them close sales. 45% of the 
Hildenbrand's business is from customers’ 
referrals and repeat orders. 


“This is the business 
that turned our 


dreams into reality” 


Low Cost Investment 

Would you like to have the freedom and 
independence enjoyed by the Hildenbrands? 
You can. Let us send you the facts. Mail the 
coupon, and you'll receive all the details, 
absolutely without obligation. No salesman 
will ever call on you. When you receive our 
illustrated booklet, you'll learn how we 
guide you STEP BY STEP to get customers; 
and how to convince your customers to 
recommend additional customers. 

Wilton Hildenbrand mentioned the small 
amount of cash you need, Only $5900 starts 
you in your own business. And, if you 
qualify, we have enough confidence in your 
success that we will finance the balance. 
The total cash investment is $14,800. 


Send for FREE booklet 

Send in the coupon today. With no 
obligation, we'll mail you a 32-page booklet 
explaining the business. Then you, and you 
alone, in the privacy of your own home can 
decide. Don't delay. Get the facts while 
your service area is available. Mail the 
coupon now. 


Learn the facts before you decide. 
Mail coupon NOW. 


Duraclean 
International 


The first step—send for FREE Booklet today! 


Оџгасіеап International 

3-18N Duraclean Building, Deerfield, IL 60015 [| 
Without obligation send free booklet that tells l 
how 1 can have a Duraclean business. No 
salesman will call. 

(PLEASE PRINT) 
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Planer Molder Saw 


Bower TOO EX 


c) th 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
You can own this power tool for only $50 down. 


SEND FOR 
30-Day FREE Trial! excitine Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON — FOLEY-BELSAW CO. 


90339 FIELD BLDG. 


ауны 
Foley-Belsaw Co 
90339 Field Bldg. 
Please send me complete facts about 
О YES PLANER MOLDER- SAW and 
details about 30-day trial offer. 


Kansas City, Mo. 64111 


oF 
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Cards; stationery; envelopes. 
9 labels tickets; OSL 

nouncements: greeting, 

prayer cards, tags, 

etc. Save money. 

Own a Printing Business. 

We supply everything direct 

from factory. Easy instructions 

Also raised printing like engraving 

Have home shop, Add to income, 


MAIL THIS COUPON TODAY! 
Kelsey Presses, Dept. 83CK, Meriden CT 06450 
Enclose $1.00 for our catalog. 


Name 
Address. 
City. 


TRAFFIC STOPPING 
SOUNDWAGON 


The world's first record playing novelty 


Just place a 33-1/3 rpm record on any flat 
surface. Sit SOUNDWAGON оп it and flip up 
the lever the record will be played from begin- 
ning to end by a built-in pickup and speaker. 
What's more, the absolute speed decreases as it 
travels toward the record center, so the pitch 
remains constant. Plays all 33-1/3 rpm records. 
Runs for about two hours on a single 9V battery. 
A very good conversation piece. An ultra 
portable record player. Great for parties. If you 
like to steal the show, this is it! 30 day money 
back guarantee. Try it... if you are not satisfied, 
return it for a refund. 

To order, send check or money order for $34.95 
each, plus $2.00 for shipping and handling. For 
credit card buyer, call (313) 523-1902 (24 hrs.). 
Mich. resident, add 4% sales tax. Mail To: 
Evolution Products, Dept. M400B, 45458 
Fieldstone, Р.О. Box 87236, Canton, Mich. 48187. 


OW ERS! 


ORGAN & PIANO KITS 


For Free Info Pack 
Call Toll-Free 
800-233-3865 


Or write 
for more 
information 


WERSI USA 


SUPER BARGAIN SPECIALS! 


VARIABLE SPEED 
Tangential 
AC Blowers 


= Молу ventilating, exhausting uses. 
Use with solor collectors, wood stovns, fire- 
em cool electronic geor. Speed control furnished. 


„SOOM, 115-УАС, 1/2-omp. 


Send $1.00 For 124-Page @ 
Equipment Catalog 
Ph. (402) 474-4366 


SURPLUS CENTER 
Dept. PS-113 Lincoln, NE 68501 


Be an ELECTRICIAN iy Ei 
$11 an Hour! 


1 Of course you can't expect to earn that much to star... but once you 
{ пола name in spare Une ut have te skils you еей or an enty- 

1, level job as an electrician. No previous experience needed. FREE FACT: 

1% Approved fr Veterans. Ба E 
IGALL TOLL-FREE 1-800-228-2028 сег rcon 
Sin Nebraska call (402)571-4900) CALL ANYTIME-24 Hours a day 1 
17 days а week. Or writ. No cost. No obligation. No salesman will сай. 


1...CS Electrician School. Dept. РСОАЗ Scranton, PA 18515 | 


Merry Christmas $39 


This season 
White's Elec- 


fantastic out- 
door hobbies - 


tronics again fun and pro- 
offers special fitable - for the. 
fts with their whole family. 
inest metal TOLL FREE Models from. 


LL 
detectors. Metal ,.800.547-6911 $79.95 
PB-3 


Detectors make 
White's Electronics, inc. Sweet Home, OR 97386 


The American 


Clock Builder 


NEW! 
100 PAGE 
CATALOG 

$2.00 ppd. 


(Refunded with 
your first order) 


LOWEST 
PRICES 
IN THE 
U.S.A. 


LARGEST SELECTION! 
* Do-It-Yourselt Clock Kits 
Imported Brass Movements 
Quartz Movements 


E 
. 

* Music Box Movements 

* Finishing Supplies and Tools 


Solid Oak 
School Clock 


Only $19.95 


(plus $2.50 shipping) 


1733 X01 Complete 
Kit Includes: 
* Solid Oak Parts 
* Quartz Movement 
* Metal Dial and Hands 
* Convex Glass 
* Antiqued Eagle 


CALL тобу 1-312-584-0600 


raft Products © ге 


LOCK BUILDERS’ SUPPLIE 
Dept. PS3N. 2200 Dean St., St. Charles, IL 60174 
Serving America's Craftsman Since 1940 


e, 
AT 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Never boil 
water again! 


cookin al 
instantly. 


• Make instant foods and beverages... fast. 

* Saves energy. Heat only the water you use. 

* Serves up to 40 cups per hour. 

* Easy, 4-step installation. 

* Mounts through sink spray hole. 

ong-life brass/copper construction. 

* Adjustable thermostat. 

* All parts included. 

* Plugs into standard electrical outlet. 

* Ideal for wet bars, workshops, RV's, 
mobile homes. 


FULL ONE YEAR WARRANTY. 


EMERSON | \ 
STEAMIN' HOT" | 


MFD. BY IN-SINK-ERATOR 


TO ORDER: 

Send check or money order 
$59.95 (Shipping and handling 
incl.) Ct. Res., add 7.5% sales 
tax. Allow 4 weeks delivery. 


MAILTO: 

MONARCH DISTRIBUTORS 
Dept. PS-14 

P.O. BOX 249 

MARBLE DALE, CT. 06777 


u 
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NEIWORK 

TELEVISION 

N'I GETTING 
THE RECEPTION 


IT USED TO. 


Most everyone used to watch network televi- 
sion because there wasn’t much else to watch. To- 
day, that picture has changed. 

Cable, video games and home computers are 
capturing network viewers by the hundreds of 
thousands. The networks’ prime-time audience has 
dropped more than 15% in the last seven years. 
And its estimated audience share will sink to 6096 
by 1990. 

Many advertisers are worried. They know that 
people who aren’t watching network aren’t watch- 
ing the advertising either. They can’t advertise to 
people watching most pay-cable stations. And 
they can’t afford to lose this affluent group. 


That's why many of them are realizing it pays 
to channel more money into magazines. 

Magazines can reach people where networks 
fall short. In homes with VCR's. In homes with 
video games. And in homes with cable. 

In fact, a recent survey points out that maga- 
zine readership is strongest in homes with 36- 
channel cable. These homes just happen to be the 
ones that watch network the least. 

When you advertise in magazines, your mes- 
sage will get what magazines get. 

Good reception. 


INA ERG S, Magne Publishers 
Association 


MAGAZINES REACH PEOPLE YOU CAN'TGET 
THROUGH ORDINARY CHANNELS. 


1983 Magazine Publishers Association, Inc., 575 Lexington Avenue, New York, N.Y. 10022 


The Radial Chain by Champion is design- 
ed for all automobiles, especially those 
with limited fender clearances, front 
wheel drive and radial tires, it is the 
original cable chain that has performed 
successfully for millions of users in the 
past 20 years. 

The Radial Chain is easy to install, light- 
weight, durable, and gives you great 
riding comfort. 

Side members made of quality aircraft 


~ Best Chain for Ice or Snow” 


cables allow for the flexing of radial tires, 
and the steel rollers will work with the 
tread surface to give you better traction, 
cornering stability and safety on ice or 
snow. 

To install the Radial Chain simply drape 
chain over tire, fasten inside and outside 
hooks, clip excess cable into side clip and 
you are ready to go. Because your car 
does not have to be moved or jacked up 
you can install the chain even when you 
are stuck. 


To order call Toll Free: Monday-Friday 1-800-547-4255 • 8:00 am-5:00 pm Pacific Time 


Or Mail to: Security Chain Co. 

621 S.E. Union Ave. 

Portland, OR 97214 
Please rush me sets of the 
Radial Chain* at $55.50 per set for 12-13" wheels 
and $59.50 14-16" wheels. 
Please give this information for each set ordered: 
Car Make Model Year 
Exact Tire Size 


O Check D VISA O Master Charge 


Price includes UPS delivery. No C.O.D.'s. 
No orders accepted outside continental USA. 
Not for use on tires with wide shoulder lugs. 


Card # 


Name 


Exp. Date ———— 


Street 


City 


State __________Zip 
Telephone: 


FOR INFORMATION ON THE RETAILER NEAREST YOU CALL OUR TOLL FREE NUMBER 1-800-547-4255 


iHot Air Engine! 


| The Amazing | 
| Stirling Cycle | 
l [ 
I [ 
| Silent | 
l Fully sate |, 
| Tested | 
| | 
TW" x4" 
| l 


l Speeds in excess of 1000 RPM can be l 

| attained from this miniature Engine. | 

| This ALL-METAL, precision | 

| machined, Engine comes complete with l 
built-in alcohol burner, red flywheels 
and chassis mounted on a green base. 

| Each Engine comes completely assem- | 
bled and ready to run, accompanied i| 

| our lavishly illustrated, 128 page bool 
entitled "Stirling Cycle Engines". 

Engine and book $53.50 | 

| Send check, money order or use ч 

| American Express or MasterCard. 

| Credit Card Orders: (800) 528-6048 


! и | 


| 4020 E. McDowell Rd., Phoenix, AZ85008 


ments...s0 you 


never so enthused with les- 
sons in my entire life 
Adelindo Orsi, 


the tuition.” 


The lessons 


"| have already ш ў 
master keyed materials and in 
my Elks Lodge structors were 
and 38 apart- EXCELLENT 


| really enjoyed 
see my locksmith course is the Locksmithing course. Am 
practically paid for! | was telling my friends about the 
course, as it is well worth 


К Frank R. Bishop, 
‘Azusa, Calif. Holt, Mich. 


instruction! 


ID your START NOW! 


key machine, locks, keys, parts, 
picks—all at a price many grad- 
uates say would be fair for just the 


In mere weeks you can be ready to 
make money copying keys or in- 
Stalling locks. Later, you can get 
into even more profitable areas of 
locksmithing. Our course also in- 
Bern a special unit on Fire and 

Burglar Alarm Systems—another 
field with new earning potential 


LOCKSMITHING INSTITUTE 


Established 1948 • Division of Technical Home Study Schools 
Little Falls, New Jersey 07424 


cuo bass 
Os uu дәл «© ч» 


TO: Locksmithing Institute, Dept. 111-113 


Get these professional advantages at no extra cost 
when you take Locksmithing Institute training. 


~) BE A LOCKSMITH! 


/ Learn the money-making art of 
Locksmithing! Home study with the 
famous Locksmithing Insti- 
tute is like an actual ap- 
prenticeship... 
OWN well-equipped 
lock shop. You work 
under a Master Lock- 
smith instructor, re- 
ceive your own electric 


due to rising crime. The Institute, 
of course, can't guarantee you a 
job or income, but we have suc- 
cessfully trained thousands of 
men and women with basic me- 
chanical aptitude in this most 
essential profession. If you can 
study at least 1 hour a week, we 
can do the same for you. Write us. 
It could be the key to a new future! 
Approved by N.J. Com- 
missioner of Education. 
State Approved Diploma. 
Approved for Veterans. 


Little Falls, New Jersey 07424 


Please send FREE Op- МАМЕ. 
portunity Booklet and ADDRESS. 


sample lesson mate- сту 


rials. No obligation. No 
STATE. 


ZIP. 


salesman will call. 


C Check here if Veteran 
- 


Save Gas, Save Engine with‘ POLY’ 


The following introduces one of the 
most fully tested and credentialed gas 
saving, friction reducing engine treat- 
ments ever to reach the market! 

WHAT IS POLY? “Poly” is short 
for polytetrafluoroethylene (TFE). It is 
the slipperiest substance known to man 
(1981 Guiness Book of World Records, 
p. 188). The PetroLon Corporation, 
makers of Slick 50, has invented a way 
to permanently bind this slippery chemi- 
cal to your engine with one treatment. 
All you do is add one quart of Slick 50 
to your oil during oil and filter change. 
By reducing engine friction, Slick 50 
increases gas mileage and horsepower 
and reduces engine operating tempera- 
ture thus causing your oil and engine 
to last longer. Just as important, it 
reduces metal wear, defraying costly over- 
hauls, 

HOW DO I KNOW THIS ISNT A 
FRAUD? Slick 50 has some very impres- 
sive credentials. The “Consumers Digest” 
magazine (March/April 1982, p. 35) states 
“Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests 
indicate that it will improve gas mileage 
by about 2 or 3 miles per gallon.” Re- 
searchers at the Franklin Institute Re- 
search Laboratory, after applying a power- 
ful ultrasonic cleaning process to a Slick 
50 treated engine part, were surprised at 
its permanence. They stated, “We actual- 
ly expected the PetroLon Slick 50 TFE 
Resin coating to also be removed, but 
later found it was still there.” 

The FAA (Federal Aviation Adminis- 
tration) has fully accepted Slick 50 Air- 
craft Piston Engine Treatment (F.A.R. 
#33.49). Ап FAA test simulating 1400 
hours of engine use (equivalent to about 
70,000 miles on a car) showed almost 
zero engine wear! 

Twenty-five hundred miles after re- 
moving Slick 50 from the crankcase, 
tests done at the University of Utah 
Engineering Experiment Station showed 
that the benefits of Slick 50 were 
still there. They reported а horse- 
power increase of 16.9% and 9.9% for 
light and heavy loading respectively. 
The senior engineering researcher at the 
University of Southern California in 
San Diego stated this, “Slick 50 does 
increase horsepower and decreases fuel 
consumption in tests done at the uni- 
versity.” The Space Shuttle Colum- 
bia uses the chemical “poly” in its 
gears and bearings because it is the 
only chemical lubricant which can with- 
stand the heat and corrosive elements 
of space. 

Perhaps most dramatic of all is a 
torture-test overseen by the Automotive 
Services Council for Pennsylvania and 


shown on television station WTVE. Three 
cars with between 75,000 and 129,000 
miles on them were treated with Slick 50. 
Six months later the oil was drained from 
each vehicle and the cars were driven with- 
out the oil plugs for about a half hour. 
The water temperature never rose and the 
engines sustained no apparent damage. 
The Southwest Daily Times (Dec. 19, 
1982, p. 6), reports that a man from 
Liberal, Kansas, flew his airplane without 
oil for 30 minutes. There are many more 
tests available. If you are still skeptical, 
send $2.00 to defray printing and postage 
costs and we will send you additional, 
more detailed, test information, etc. 
HOW DO YOU TREAT AN ENGINE? 
Very simply. А few minutes before 
oil and filter change add engine flush 
(sent free with each order) to clean out 
your engine. Let your engine idle for 
5 minutes. Then drain your oil, change 
filters and add the proper amount of 
oil less one quart. Add one quart Slick 
50, drive for 30 minutes, and leave it 
in the crankcase for 3,000 miles. As 
the engine operates, the oil carries the 
polytetrafluoroethylene between the parts 
where it is burnished into the pores 
of the metal. Once impregnated it is 
permanent, so you do it only once, not 
each time you change oil. One quart 
of Slick 50 will treat all standard 4, 6 
and 8 cylinder gasoline and diesel engines. 
WILL IT WORK WITH MOST OILS? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics that 
are compatable with petroleum based 
oils. An exception is graphite oils. 
However, once an engine is treated, you 
can go back to a graphite type if de- 


sired. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on the 
kind of driving you do, vehicle condition, 
etc. By reducing friction, Slick 50 does 
all of the following: It increases gas 
mileage. It increases horsepower —— 
small economy cars and large RV's really 
need this. It makes for easier starting. 
It reduces operating temperatures, thus 
increasing the lubrication and life of your 
oil and your engine. Last but not least, 
the drastic reduction in engine wear de- 
frays or eliminates costly overhauls which 
can save you over $1,000.00. Slick 50 
eliminates the "lubrication starvation" 
that all cars experience when first started 
before the oil has a chance to circulate. 
Up to 90% of the wear on a car can be 
caused by this lubrication starvation. 
You receive all of these benefits for 
less than the cost of two tanksfull of 
gas ($33.95). 

WILL SLICK 50 HARM MY ENGINE 
OR AFFECT MY WARRANTY? No! 
Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturers engine war- 
ranty requirements. In addition, Slick 50 
carries an API (American Petroleum Insti- 
tute) service classification SF-CC-CD. It 
also carries the military specifications 
MIL-L-21046 and MIL-L 46152-A. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS avail- 
able are Small Engine Treatment (for 
2-cycle engines), Aircraft Engine Treat- 
ment, Gear Treatment (manual transmis- 
sions, etc.), Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 


Free engine flush sent with each order. 
Free shipping with orders of 2 or more. 

For purchase or further information, 
call toll free 1-800-228-6505, ext. 180 
(in Nebraska call 1-800-642-9606) or 
send to: FT. MORGAN SLICK 50, 
15160 Hwy. 144, #7, Fort Morgan, 
CO 80701. 


/————À TM 

COI enclose $33.95 + $3.00 shipping and 
handling. 

CJ want 2 or more (free shipping & handling). 


O Check Осор. O Visa/MC 

Card # Exp. 

Name 

Address 
STE UPS ey — 

City 

State Zip 


IS YOUR ENGLISH 
HOLDING YOU BACK? 


(SUS | have helped thousands of men and 
women to overcome the handicap of poor 
English and to become effective speakers, 
writers, and conversationalists. With the 
new C.i. Method you can stop making mis- 
takes, build up your vocabulary, speed up 


your reading, develop writing skill, learn the "secrets" of con- 
versation. Takes only 15 minutes a day in your own home. 
Costs little! Send coupon or write today for free booklet. 
Don Bolander, Career Institute, Dept. 111-113 

1500 Cardinal Drive, Little Falls, N.J. 07424. 

Please mail me your FREE booklet on good English 


Name 
Address 
City 


State Zip 
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TARPAULIN HOLD DOWN 
Easy to Use • Always Grips 
Use with cloth, plastic, canvas 
USES: wood piles * swimming pools * awnings * 
tents «fly leaves * trucks * boats « cars + etc. 
Send $3.95 + .75 postage & handling to 
TARP LOCK CO., Dept. B. 
Box 105 * Beavercreek, Oregon 97004 


THE FOUR SEASONS 
PASSIVE SOLAR 


GLASS ENCLOSED 
HOME EXTENSION 


Rare 


TECHNICAL 


Incredible "how to" books. 


Discover hundreds of manuals, industrial handbooks, 
paperbacks, reprints, and privately published papers on 
unusual technical subjects ranging from melting metal 
to building windmills, and from tanning hides to video 
technology. 

You'll see instantly why this is the most remarkable 
mailorder bookstore ever! You don't know what you've 
been missing! We probably have just the information 
you've been searching for for years! 


wide Variety! 


Discover books on ` motor 
rewinding, hydraulics, steam 
engine design, wind and water 
power, electric autos! Tan a hide! 
Make 'soap! Books on magnets 
Stirling engines, batteries, DC to 
AC inverters, sundials, rebuildin 
of lathes and milling machine: 
papermaking, more! Set up a 
plating shop! „а mailorder 
business! Learn calculus! Plastics 
technology! Transistor electronics! 
Build radios! Mor 


Highest quality 


Every book is guaranteed to be | 
high quality. This is NOT a book |: 
club. You're free to pick and | 
choose only the very best books 

from the best publishers with no | 
obligation. Since I cannot possibly | 
Offer every book published, || 
‘guarantee that only the best books | 4 
are listed in my cat 1 


log. You can 
order with confidence. Q 


Build a lathe! 


Build a precision lathe for less 
than $50 

other precision instruments! It's 
true! Build a s 

machine, drill press, 


rakel Learn 
surface pla! 
tools! Build a 


lake your own drill bi 
, reamers, end mi 
much тоге! "Discover 
credible 2000 page mechanical 
engineer's handbook! See stim- 
ulating books on design! See 
Low cost booklets on scraping, 
filing, indexing, construction of 
lathe indicators, and much тоге! 


Learn how you can turn an old pail 
and blower nto a powerful tumace ВИА а 


that can melt aluminum cans and COmplete 
scrap, pot metal and brass. We FOUPCPYI 
built one for about $10! Uses ry! 

grocery store charcoal! Pour 


Custom castings! See books .on 
Sand casting, lost wax casting, POUT 


casting small metal and rubber CUSTOM 
parts, advanced patternmaking, 

Cupola secrets (for melting cast CAStINgS! 
iron) more! Discover how to 

make and melt glass, 

batteries — dividing 

magnets! Discover the 


Whitwort's 1853 micrometer Melt 

that could measure to a millionth of 

an inch! Discover books on electric 

‘апос, ‘making charcoal апа I ук А} 
coke, boilers, and much morel H 


Much more! 


See technical school textbooks on machine tool 
operation, diesel repair, and refrigeration. Learn how the 
ancients refined all types of metal from iron to gold! Get 
thousands of watts from a common auto alterantor! Run 
three phase motors on single phase! Learn the secrets of 
lead-acid batteries and inverters! Start your own 
factory! Repair small gas engines! Learn locksmithing! 
Be a small time operator! Morel 


Write for a catalog! 


Write for your copy of the latest 
jam-packed edition of Lindsay's 
Technical Books catalog. Send М [usd 
$1.00 US & CAN ($4.00 airmail ДА 
foreign) to cover first class postage 

and handling. You'll see in a minute A 
why everyone is talking about this 
incredible mailorder bookstore! b 
Many of these special interest 

books suddenly go out of print! 

You've already missed out on 

some incredible books! Write for a 

catalog and order the books you 

need while they're still available. 

Write for a catalog TODAY! 


Lindsay Publications Box 12-MW 
BRADLEY IL 60915-0012 


O Send a catalog! I've enclosed $1.00 US & CAN 
($4.00 foreign айтпай) 


OUTDOOR LIVING — INDOORS! A beaulilul in 
glass solarium to create exciting new living space 
solar heat collection, hot tubs 


sulate 
for dining, leisure activitie 
NEW SYSTEM 4 FEATURE: 
ed shading in 48 decorator colors, 
‘ontrol, night insulation (8-5) 

л heavy aluminum bronze tone 
new double drain leakproof water run 


insulated glass, including optional curved 


'atented Pow-R-Vent™ cooling 
* Nationwide displaying dealer network 


FOUR SEASONS 
Ў | GREENHOUSES 


О, By Four Seasons Solar Products Corp. 
910 Route 110, Dept. PS311 | 
Farmingdale, N.Y. 11735 
In N.Y. Call (516) 694-4400 


GALL TOLL FREE 1-800-645-9527 FOR | 
FREE COLOR CATALOG AND NEAREST DEALER 
Dealer Inquiries Invited 


Geodesic Home 


Kits. 


Affordable. Highly Efficient 
Ready to Assemble. 


^ Monterey Dome is the home for all seasons 
and all climates. A home that is easy to afford and 
imple to build. Save up to 60% on building costs 
and up to 50% on utilities. 

Engineered in kit form for the novice, first time 
builder. Ready to assemble with all parts precut, 
predrilled, color coded and lightweight 

Available in sizes from under 700 to over 3500 
square feet with unlimited floor plan ideas. Prices 
start at $3995. 

Call or write today for Monterey Domes 100 
page color Catalog & Plans Book of affordable 

it 


omes. $6.00. 
cu 800-321-2244 
TollFree — (InCaliforniacall 800-336-4455) 


О Yes, 1 want to begin my Monterey Domes experience. 


Please send my 100 page copy of Monterey Domes ata | 
log & Plans Book. Enclosed is $6.00. 
О Also, please send me the Monterey Domes Basic Home 1 
Assembly Manual for an additional $5.00. 
| same l 
Л аана 
| суала | 
1 Send То: MONTEREY DOMES | 
Dept. AR-11 
1 1760 Chicago Аме. | 
L Riverside, Calif. 92517 


Class, 


ied Opportunity Mart 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 10 words. Payment with order, or charge to your Visa, Master Card, 
American Express or Diner's Club account (give number & expiration date). First word in bold capital letters, rest of ad upper & 
lower case. Other bold cap words, $1 per word extra. Bold headline or white space, $29.50 per line. DISPLAY-CLASSIFIED $403 
per inch, per month. Advertisers using a P.O. Box number must furnish complete name and street address for our records. New 
advertisers, please submit descriptive material with order. CLOSING DATE for January issue (on Sale December 15) is October 28. 


Send orders to Dorothy Ellis, Popular Science, 380 Madison Ave., New York, NY 10017. 


CHRISTMAS GIFTS 


T-120 VIDEO TAPES, ten for $79.95, 

dd $3.50 shipping. Fla. res. add 5% tax, 

r TV Belen 4149 N. Dixie Hiway, 
auderdale, FL 33334. 


SAVE, Maxam Cutlery Lifetime guaran- 
ed, Catalog $1.00 refunded first 
illrose, Box 787, Freeport, NY 11520 


TWO LINE STUNT KITE. You 
it through spectacular maneuvers. $ 
pd. FLIGHT, Dep! 37169, Albu- 


, Box 3 


QUALITY 40 PIECE SOCKET WRENCH 
ET. Ideal gift for any man. $59.95 value. 
'holesale special $18.95 includes shipping 
RECISION Box 29, Fairmont, 
IN 56031 


AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering, Box 
26024, Lax Vegas, NV 89126. 


REVOLUTIONARY SNOW CHAINS 
New from Europe: high-tech MILZ-RING; 
mount in second without jacking up or 
maneuvering vehicle, even if stucl d 
information from importer. A-Tech, 6265 
Little Applegate, Jacksonville, OR 97530. 


AVIATION 


CHOPPY ultralight single seat helicop- 
ter. Simplified construction - motorcycle 
engine, Informations $3.00. Polynova, Box 
St. Remi, Quebec, Canada JOL 210. 


BARTLETT FLYING SAUCER 
EASY to build fun to fly, lies over land, 
ater, or snow. Complete plans, Supply 
purces and photos, $5.00. Bartlett, hx 
56, Silverdale, WA 9i 


COMPUCAL PERSONALIZED 
AR. Start any month. Send family nam 
arting month, your special dates— ma: 
h List dates as "November 
в Birthday". Quarterly Box 11 
nly 38.98. NYS gad sales tax, Chr 
ita, PO. Box 344, West Seneca, NY 14: 


NEWII AMERICAN made novelty. 
inning top inside colored translucent 
yramid . . . Mystic power?? Explanation 
cluded. Gift boxed. (Guaranteed.) $13.95 

FREE color picture sheet of other 
entific novelties. Chick's House, 683 
ngus Ave. East, San Bruno, CA 94066. 


WINEMAKING KITS $3 Beermak- 
g Kits $25.00. Unique Gifts. Immediate 
hipment, Call 1-800-654-5141 Free Cata- 
g. Vineyard and Brew, P.O. Box 401-P, 
ault Ste Marie, MI 49783. 


AUTOMOBILES 


FACTUAL. "Build Your Own 
roven 200MPG Carburetor!" "Backyard 
Icohol Fuel— 10e Gallon." "Stop Oil Burn- 
'—Older Cars!” All three—$1.00. К; 
rch, Box 184—SK, Antioch, TN 3701 


HIGH Mileage Carburetors. Free Details. 
ox 89, Draper, Utah 84020-0589. 


BUILD YOUR OWN HIGH MILEAGE 
ARBURETOR. Kniss, R2PS, Bowling 
reen, MO 63334. 


M Big Money Comi Tu new 
owering Auto Costs". 
Ше with money жаш сів. 


formation. Montgomery Graph 
regory Street, McHenry, IL 


UILD А BIKECAR ү. 
Amazing Mini Car 

uilt with Bicycle 

ars! Electric Pedal 


MOTORCYCLES, 
BICYCLES & SUPPLIES 


BICYCLE SUPPLIES. Bargain Catalog 
1.00. Bikery, PSM, Box 12039, Costa 
esa, CA 92627. 


BOOMERANGS — INCREDIBLE RE- 
TURN! You can do it. Exciting! Order your 
FREE catalog today. Boomerang Man, 312 


Park, Monroe, LA 71201 
GYROCOPTER, Acroplane, Ultralight, 
Hovereraft, Airboat. Landsailer. Build your 


‘own Send $10.00 Money Order for 3-View 
Drawings, performance data, tools and time 
required to Би! ‚ Homebuilt Aircraft 
Supplies, 7932 Onterio Street, Omaha, NE 


Soon to be public 
flights, For information on qualifications, 
and prerequisites for NASA getaway spe- 
cials. 5.00. B and К Enterprises, 
РО. Box 1244, Bellmore, NY 1171 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN мк 


BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT Kits - 27 trailerable models 
POWER and SAIL - 8'-30'. Molded fibe: 
lass hulls and decks come factory assem- 


led - you install factory supplied interior. 
Save half factory-built cost. No experience. 
required. 48-page catalog - $1.00. Luger, 
Dept. AC-83, 


West Highway 13, Burns- 
innesota 55337, 612-890-3 


PONTOON and Houseboat kits = 
$1,994.00, Information $1.00 1-800-522- 
1500 ext. 6042. Watercraft, Box 902, C 
lumbia, TN 38401 


NOW! Trim and tilt kits for all outboard 
motors. Simple installation non-electri 
Dole Fiuid Power, Box Tap Hutchin- 
son, Kansas 67501, (316) 663-8361 


ville, 


BUILD YOUR OWN JET HELICOPTER 


EASY TO FLY—INEXPENSIVE TO BUILD! 


© Carios one е Uses low-cost lue 
тре anc ioo constucton. 
Pans—completely остао. $9.00 


ax 


THE HELICOPTER HOBBYBOOK 
lude Pians fr bldg a Peto Ere 


кишш CE 


HELICRAFT, Inc. 
Box 16488-A Baltimore, MD 21217 


HOVERCRAFT 
HOVERCRAFT Plans, Catalog $1.00. 
Universal Hovercraft, Box 281, Cordova, 


IL 61242. 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 
over land/snow/water. Complete plans and 
booklet. $9.95. Aero-Projects, Box 5118PS, 
Clinton, NJ 08809. 


ASTRONAUTICS 


Association's 1983 Break- 
roam, 100 . $6.00 refundable. 3204 
Breeze, Austin, TX 78722. 


ANTIGRAVITY Propulsion Devise. Free 
Brochure, RDA, Box 873-NS, Concord, NC 
28025. 


BOATKITS - PLANS - PATTERNS - 
FRAMEPACS - LARGEST CATALOG - 300 
Designs 8'/80' - Plywood, Fiberglass -Steel - 
POWERBOATS - 


Strip Planking- 
Cruisers - Ез epu В 


- Outboards 

Hydroplanes «. Runabouts (CANOES 
- Daysailers - 
SUPPLIES - 


KAYAKS) - 

Trailersailers - Multihulls - 
Cloth - Resins - Foam - CATALOG $2.00 
(Airmail $4.00) - (Book “AMATEUR BOAT- 
BUILDING" - Fiberglass - Plywood/Epoxy - 
56.00). CLARKCRAFT - 16-5 Aqualane, 


Tonawanda, NY 14150. 
EVINRUDE/Mercury 1983 Bargains... all 
sizes..$2.00 handling..Scott McCulloch 


rts .. Electra Marine, 610 Merrick Road, 
ynbrook, New York 11563. 


BOAT PLANS—FRAME KITS— 
PATTERNS 


Hundred о! designs—WOOD—FIBERGLASS— 
STEEL — Sailboats — Powerboats —Outboards— 
Canoes — Kayaks — Rowboats — Duckboats — 
Dones— Houseboats Proven methods include 
mstructons especially lor amateurs. Professional 
results! NO LOFTING! “SUPPLIES”—Fasten- 
ings — Fiberglass — Resins — Glues — Books 
Send $2 00 for HUGE 144-page catalog or $4 00 
AIRMAIL Includes FREE "BOATBUILDING SUP- 
PLIES” brochure. Investigate our “POXY-SHIELD 

I'POXY-GRIP" wood/epoxy boatbuilding system 
—Manual = $200 GLEN-L MARINE. 9152 
Rosecrans, Вох 756SP. Ве омет, CA 90706 


DO IT YOURSELF 


ALCOHOL! 180 PROOF! Car/Heating 
Fuels for Pennies From Simple Stills. 


Information. Desert-PS, Box 8233H/B, 
Kingman, AZ 86412. 

PROJECTION TV . . . Convert your TV 

to Proj t 7 Foot picture . . . Results com- 

le to $2,500 500 projectors . Total Cost 

fas than $30. lans & Lens $19.95 


°° Hlustsated information FRE. Maro. 
comaac, Washington Crossing, Pennsyl- 
vania 18977. Creditcard orders 24 Hours 
(215) 736-3979. 


BUILD 24' PARALLEL ARM SCROLL 
SAW Free Information. Plans, Вох 35, 
Indianola, Iowa 50125. 


THREE PHASE POWER From 220V Sin- 

Де Phase. Run 1⁄4 through 5 horse power. 
mble your own cheaply from 

list and instructions. Guaranteed. $15.00. 

ESCO, 2047 East Minnesota, Deland, FL 


и Ubuild Gadgets: 
Automobile, Workshop, Recreation. Alter- 
natives, Box 41300(W), Tucson, Arizona 
85717-1300. 


ACCE: Cables, Connectors 
Adapters for Cable TV, Video, Audio, бол 
ters, Telephones Send $1 for Discount 
atalog, Video Image, 125 White Spruce, | 
Rochester, NY 14623. 


AMAZING NEW GIANT T.V. PROJEC- 
TOR кїт S205 50. Visa/Mastercard (Expi- 
ration Date). Queen Enterprises, Box 159, _ 
Toronto, Ontario, Canada M6M 472. 


ELECTRONICS CATALOG. 112 ys | 
crammed with bargains. Cable TV, 
Telephone, Audio, Computer, Parts and 
much more! Rush $1 00.32 page electron- 

100's of hard-to-find titles. 
th, ETCO, Dept. 651, Box 
840, Champlain, NY 12919. 


GOLD REFINING, Valuable manual in- 
structs you how. Send $10.00. J.D. Special- 
Eius South 3300 East, S.L.C., Utah 


POOR MAN'S CATALOG U-build saws, 
lathes, sanders, engraving machine, en- 
ergy savers, crafts, toys, more. $3. Kalban, 
Box 139C, Flourtown, PA 1903 


TRUCK FLATBED PLANS Detail 
sturdy, adaptable, wood construction— 
$4.00. Box 265, Campbell, NY 14821. 


Z AMAZING. 


SCIENTIFIC and ELECTRONIC 


N DEVICES” 


PLANS — All Parts Available in Stock 
* LCS BURNING CUTTING CO2 LASER. | $15 00 
* RUBS RUBY LASER RAY PISTOL 15.00 
* BTCS 1.5 MILLION VOLT TESLA COIL 
2 HEGI 1 MEGAWATT 500 JOULE SOURCE. 19, 
IVM3 ADJ 125KV DC SUPPLY 
* LAGS SOLID STATE LASER RIFLE 
KITS — includes Plans and Parts 
* LHG2K SIMULATED RED/GRN/VEL LIGHT 

50 


1000 


МЕТ1К 2-3 MILE RANGE FM VOICE 
XMTR 


ASSEMBLED AND TESTED PRODUCTS 
* LGUSO RED 1MW PORTABLE НЕМЕ 
Las 


299.50 
* TCL30 SOLID STATE TESLA COIL 35KV 54.50 
IPG50 POCKET PAIN FIELD GENERATOR 59 50 
* BLS10 BLASTER DEFENSE WEAPON . . 79.50 
* TAT20 AUTO TELEPHONE RECORDER 24.50 
* PPF 10 PHASOR PAIN FIELD PORTABLE249.50 
* SNP20 SECURITY PHONE LISTENER , 99.50 
* CATALOG CONTAINING DESCRIPTIONS OF 
ABOVE PLUS HUNDREDS MORE AVAILABLE 
FOR $100 OR INCLUDED FREE WITH ALL 
‘ABOVE ORDERS. 
PLEASE INCLUDE $3.00 PH ON ALL KITS AND. 
PRODUCTS PLANS ARE POSTAGE PAID. SEND 
CHECK. MO. VISA. MC TO. 


INFORMATION UNLIMITED 
P.0. BOX 716, DEPT. РВ AMHERST, NH 03031 
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227 page illustrated book explains sausage 
mos home curing and smoking of 
il and fish. Over 100 recipes. We 
now have Low Salt Seasonings. Free equip- 
mentand supply catalog has more information. 


The SAUSAGEMAKER 
177-12 Military Road Buffalo, N.Y. 14207 


HYDROGEN POWER 
FOR YOUR HOME AND CAR 


Build your own solar and 
hydrogen реет an. and s 


E fuel ЕСА кы Yu 
ONLY $10.00. 
MERIT PRODUCTS, INC. 


‘powered 
storas 


LOUISVILLE, "тиску 40205 


SATELLITE TV 


BREAKTHROUGH 


ONLY 
1.8 METER Ш 


(5.8 foot diameter) 


We are the Fifth 
Largest Military 

Earth Station 

Manutacturer 

in the World, 

No More Monstrosities! Our new patented 1.8 
meter antenna with gun laser surface tolerance is 


the most perfect antenna made in the world 
Plays like a quality 3 meter... Roo! mount 


UU". QUR96 PAGE 
АМЕ} ТЕСН ВООК 


5 
S£» 9 REDUCED... 
UPS" “ONLY $6.00 


[L——————— — 
SPACECOAST™ co's "Owe 
of California 


P.O. BOX 442-8 
ALTAMONTE SPRINGS, FL 32701 


(305) 
339-7600 


GOV'T SURPLUS 


WANT A $44 JEEP? 
AN ACRE? Cheap housea? Boats? Call for 
rectory, Guide and Newsletter. (916) 
PAINT Ext Jeeps PS. 


GOVERNMENT SURPLUS! 850) 000 
items (including Jeeps) . . . low as 10 o 
dollar! Most complete Directo: 
$2.00. DISPOSAL, Вох 19107- 
INGTON, DC 20036. 


available, 


“GOVERNMENT SURPLUS” JEEPS 
$30.00! 800,000 Items! Complete Informa- 
tion Your OFFICIAL DIREC- 
TORY. $2.00 (Guaranteed). Surplus (А571), 
4620 Wisconsin Northwest, WASHING- 

TON, D.C. 20016. 
1S Tt True you can buy jeeps for $44 
Us, ramen Get the facts 


today! Call 312-142-1142. Ext. 4606. 
HOME CRAFTSMAN 


“QETTING Started in Stained Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


MAKE TOYS- Plans, Kits- Hardwood 
Wheels, Parts, Dowels. Catalog $1.00- 
Cherry Tree Toy Бано, Ohio 43718. 


books, 
КЕМ for catalog and BI co 
[verlake, Catalog #PS113, Post 

Box 930056, Norcross, 30093. 


TOYMAKING for fun, profit! Illustrated 
ideas! Patterns, supplies, wheels! Informa- 
tion free! Mor 0201, 1123 Bards- 
town, Louisville, Kentucky 40204. 


GLASS— BASKET WEAVING 
j, Complete supplies. $1.00 refund. 
Glasscrafters 


able. Dept, P, 713 
ington Ave, High Po 


жо RS 
wholesale prices. Best quality. Cataloj 
$1.00 (refundable). Yankee, Box 268. 
Thompson, CT 06277. 
GARDENING 
OVER 70 kinds of carnivorous plants. 
Catalog 25¢. Canadaigua, NY 14424. 


NURSERY STOCK 


GROW GINSENG. Very Profitable. Have 
seeds, roots. Complete information. G. 
Collins, Viola, Iowa 52350. 


TOOLS & MACHINERY 
FOUNDRY Furnace. S 


Free Li Pyramid Prodi 3 
тее Literature. ii lucts, t 
M, 3796 South 7th Avenue, Phoenix, jo 


SILVO Hardware, 188 page Hand & 
b Tool Er 51-00. Пе .00. Pept PS3-11, 
„РА 19125. 


BOLTS, Nuts, Screws. WHOLESALE, 
DIRECT. Guaranteed. Free Catalog. Cam- 
elot, Dept. 33, Box 65, Bristol, Wisconsin 
53104. 


а" METAL Cutting Lathe $83.50. Taig, 
15048 Proctor, Industry, CA 91746. 


SHOP VACUUM, enor- 
, Plans $3.00 and sase; LSM, 


mous capacit 
Worth, TX 76117. 


Box 14914, 


&x6 x17 
€x6€x18 


$23.95 oa. 
TOOLBAGS "Carem WEE 


Outside Continental U.S.A. Add $3.00 


ENERGY SAVING 


GET 25% to 40% more heat from = 
ре Heating S: теш. Send $19. 

leat Extractor, Box 2194, Niagara 
Falls, NY 14302. 


FINAL TOUCH To Insulated Attic. 
THERMAL STAIRWAY COVER. Free Lit- 
erature. UFI Products, Box 914P, Consho- 
hocken, PA 19428. 


$1908 on. pod. 


HYDROCARBON-FILTER AND HUMIDI- 
FIER Filters Kerosene odors, blower/fan 
Distributes heat, maximizes the efficiency 
of your radiant heater. U.S. Pat Pending 
For instructions $7.50 Mail to: Filter, P.O. 
Box 1257, Flint, MI 48501. 


ALTERNATE ENERGY 


HYDROGEN WIND INC. (selling Electro- 
lyzers) for Hydrogen and Oxygen Produc- 
tion. Send sase for information. Lineville, 
Towa 50147. 


WIND ELECTRICS Catalog and Plan- 
ning Guide $5.00. Windpower, Route 1, 


nergy ат Alternate e 
ergy information source list and book cata- 
log $3.00. Kyler, 1101 Lex-Ontario Rd., 
Mansfield, OH 44903. 


SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 
Materials; Components: Complete Systems. 


HOME HEATING, FUEL SAVERS 


CUT GAS WATER HEATING Fuel Costs 
—20%-30%! New regulator. Easy! Wi 
ranteed! Details free: Perry Market 
Box 303-PS11, New York, NY 10021. 


PLANS, BLUEPRINTS 


GROW, DRY & SMOKE! Amazing new 
concept combining hydroponic atmospheric 
т, meat smoker. Closet size. 

o Columbia Gardener, 1938 SW 
„Бине 224A, Portland, OR 97225. 


BURGLAR/FIRE ALARMS 


PREVENT Burglaries. Build infrared sys- 
tem yourself. Instructions $7.50. Box 69031 
Johns Landing Sta, Portland, OR 97201 


BURGLAR ALARM KIT, $45.00. Send for 
information. M.T. Electronics, P.O. Box 
3538A. Mansfield, Ohio 44907. 


JEWELRY 


WHOLESALE DIAMONDS. Retail $1000, 
Sell $400. Details $2. W. Heflin, 3338-2-F 
Circle Brook Dr., Roanoke, VA 24014. 


FORMULAS, PLANS 


MONEYMAKINO CHEMICAL FORMU- 
LAS - THOUSANDS! CATALOG $3.00 
GWAS, Box 193, Brook- 

jeld, Wisconsin 53005-0193. 


SCIENCE & CHEMISTRY 


BOONONIOALLY Priced Chasaicals Ap- 
paratus. Catalogue $1.00. Hagenow 
ratories, 1302 Washington, Manitowoc, 
Wisconsin 54220. 


213-973- 
1984 EUER 200 pages. Thousands 


of chemicals, glassware, 
ment. Send £200. Merrell Scientific 1666 


Buffalo Road, Rochester, New York 14624. 


CHEMICALS—NEW CATALOG $2.00. 
Кк ia Supply, C, Р.О. Box 1494, Abi- 
lene, 


CUSTOM BUILD YOUR OWN SOLAR 
AIR HEATER. Any size or shape. Vertical 
wall mount system. Illustrated design & 
assembly instructions, materials list and 


HERE'S HOW YOU CAN GENERATE FREE 
POWER FROM THE WIND 


SEND FOR FREE INFORMATION 


FUELLESS POWER 
PRODUCTION SYSTEM 
* Documentation 


Theory 
Photographs 
$25 Rushed First Class. 
CASCADE INDUSTRIES 
7708 Greenwood Ave М. 
Seattie, WA 98103 


NIKOLA TESLA. New technical publica- 
tions. Tesla Book Co., 1580 Magnolia, Mill- 
brae, CA 94030. 


_ THOUSANDS of Chemicals - Glassware 
Bi Experi- 


| NEW! 1983-841 
Box 675-PS11, Hel- 


Aldrich Scientific, P. 
otes, TX 78023. 


Tn ALI SPIERE S THE RESULT (EM 


pom "а ith 
e 
ETUR 


WATER PURIFICATION 


WATER 
Brochure $1. MONEY BACK 
Signus, Box 33712A, Phoenix, 
85067. 


BUILD YOUR OWN WATER 
Plans for six systems. Chlorinators for 
taminated water sources. Build, 
under-sink unit WITH PLIERS! Total 
about $29.00! Fi built prices, 
chures included. Send refundable $1 
to: WESTCO, Box 95283-B, Atlanta, 
30347. 
oo 
REAL ESTATE 

CALIFORNIA. Acreage. Lots. $40 
$40 monthly. 4602 Ethel, Sherman 
CA 91423. 


CANADIAN property and Lake Front 
from $47/acre. үү. ear Hien privil 
Investment! Cat е $1.00. Canadian 


tate Land, Dept. 22C, 2411 Yon 
Suite 303, Toronto, Canada, M4P 221 


CANADIAN Country Properties. 
68th Year. Terms available. Catak 
mailed $1.00. Dignam Corp., Suite 
85 Bloor East, Toronto, Ontario M4W 


FREE! FALL-HOLIDAY '83 
Over 5000 properties, over 2000 pictu 
Values in every type of real estate, 
owner financed! From 600 offices in 
states! Get your FREE copy 
STROUT REALTY, Plaza Towers, 
5810, Springfield, MO 65804. Cal toll 
1-800-64: 


KNIFEMAKING SUPPLIES. 


FOR CUTLERY 
$2.00. Custom 
x 308-PS, Emory, 


38 Page Catal 
makers Supply, 
7544 


PREFERRED refined household kni: 
Solingen Germany 3%", 514", В" Bi 
Meat. $27.45 Postpaid. Marschner, Sla 
[6.1 mane 


CAMPING EQUIPMENT 


mm Discount Catal 
'amping, Campmor, Box 
хе) атр 


, Back] 
Р, Рат 


DOGS 


Leashes, Harnesses, ID 
New Catalog Write: The Dog Collar Wo} 
Maysville, GA 30558. 


BIRDS & ANIMALS 


CHINCHILLAS Prices, Informati 
Facts, McCandless Chinchillas, 415- 
Terminal, Santa Ana, CA 92701. 


d instructions. Mail $3.00. 
STINCTS, Р.О. Вох 536, Dept. 1D, H 
shaw, SC 29067. 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishwo 
Crickets. Red wigglers — 1000 — 
5000 — $42.50. Postpaid with free 
How and Where to Sell. Carter Fi 
12, Plains, GA 31780. 


TREASURE FINDERS 
FIND old coins, jewelry, gold m 


N patented revol tionary device. 
catalog, MM 4729L N. 7th Ave., 


MISCELLANEOUS 


ORNAMENTAL Iron designs. B. 
1600 beautiful practical designa for 


nini », 3881 South 32 3200 West PO. 

men. Salt Lake City, UT 8412 
VACUUM CLEANERS | 

“New” Rainbow $349.95, m Fi 


“Discount Pri 
Queen, Сопу 
vacances) "21 вше PS, Аш Austin TA 


BOOK. het Elijah Com 
Before Christ. Мер Mission, 
481 Thurston Road, Rochester, NY не 
BRASS Li 


385508 1 Robinson, 18191 


well Ct., Fayetteville, NC 28303. 3 wee 


PROFITABLE OCCUPATIONS 


FREE Catalog. Repair Air Conditioning, 
n. Tools, ques full instrue: 
2016 Canton, Dallas, TX 


[mew Hydraulic Jack repair manual 
0.00. Berat ney, Dept, PS, 6058 Morris Rd., 


AES OPPORTUNITIES 


SENSATIONAL LOW-COST 

ALARM. Lightning seller, Ex 
nal Margin. Samples for tri 
V Electr POLL, Bor 1046, Mitchell SD 


1301. 


WEEKLY Recycli 
res! (Stamp Appreciated). 
untain, FL 32438. 


BANISH [ever (MENT n 

information regardinj 

cx REGENT 

іпеввев. Write: CISCO HOUSE, Suite 

, 845 West Robinson Street, . Воз 
06, Carson City, Nevada 89702. 


FROM Square Foot Plywood 
luge Demand), Revealing Proof 25¢ (Re- 
ndable), Woodwins, Bridgewater, МА 


‘Discarded 
Vallee's, 


REPAIR HYDRAULIC JACKS—Free 
taile. Hydraulic Parts Supply, Dept. 8, 
x 4157, Brownsville, TX 18520. 


МАКЕ MILLIONS MANUFACTURING. 
tteries, Supplies Available. Everlast, 
x 365, Bogota, NJ 07603 


CONCRETE Block Machine: 'atalog. 
.00. Route One, Box 3740, Rapid City, 


uth Dakota 57701-3741 
MONEY SECRETS 
з People and businesses get money. 


ву home business. Fantastic profits. No 
perience — own hours, Continuous as- 
tance. Free Details: DFC, Dept. 11-G-11, 
45 Reservoir Avenue, Cranston, Rhode 
land 02920. 


FIRE YOUR osa! Easy, Profitable 
Businesses. ly. Free Infor- 
mation. ASD, 830 Watt M MIS, ‘Box 255428, 


Sacramento, CA 95865. 


VINYL'S Where The Money Is! Profes- 
sionally repair, refinish, recolor furniture, 
Taggage, саг topo. Quick, easy, Two eral 
a day earn you $1,000 a month. 

Homes, cars, offices, restaurants, unlim- 
= customers. Start earning after a few 
days practice. Sensational details free. 

1036 Montrose, Chicago 60618. 


BELTS And Buckles, Complete Line 
Fast Sellers, including Westerns, Truckers, 
Motorcycles, Wildlife, etc. Big Profits. Com- 
pee dealer set up. Catalog $1.00. Anchor, 

x 3958-BPS. North Providence, RI02911. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MAKE BIO MONEY REPAIRING WIND- 
SHIELDS, and De glass! Earn up to 
$50,000 yearly. Send for valuable free re- 
ort, Glas Weld Systems, Box 57550, Bend, 


YOu can make money wholesaling free 
details. Brokerage, 109E Circle, Burns, TN 
37029. 


TV uns $$$'s assem- 
. . Results 
Your 


PROJECTION 
bling Projectors . 
rable to $2,500 

total cost less than $20. 
LENS & Dealers information $17. La 


А 


ing, Pennsyl- 
itcard orders 24 Hours 


(215) 736-2800. 


FREE Book, "2042 Unique Proven En- 
terprises.” Fabulous “unknowns,” second 
nflation income. Haylings, Carlsbad, CA 


$1000 WEEKLY Home Business Di- 
rectory Details. Box 2019-PS, New York, 
NY 10163. 


QET RICHI Secret law smashes debts— 
ings cash and credit! Details FREE 
IthKit-S, Billings, NY 12510. 
Catalog Orders. We drop-ship 2500 
t-selling specialty products. Lowest 
low wholesale prices. Immediate deliv- 
оте business opportu- 
y. MC, 9401 De Soto Ave., 
pt. 28-36, Chatsworth, CA 91311. 


pportunity, profit- 
тынны кирен сд AA hs 
ле, without capital We ship plan for no 


CU er Experien 
Tapon Mellingen, I ‘Dept. t. H2690, 
Папа Hills, СА 9) 


FULL TIME INCOME, Part Time Home 
Business. Ue , Guaranteed. HBE, 
Box B-35BB, СА 95240. 


9100.00 + DAILYI Reconditioning used 
car batteries. Secrets others don't tell. Free 
Information. Battery Outlet, Box 3300, 
Hickory, NC 28603. 


BIO BUCKS! Start your own business at 
home. Free information. G.P. Publications, 
1580 Kincaid Rd., Marietta, GA 30066. 


PRODUCE Beautiful Copper or Brass 
rcr Fast, Inexpensive, Profitable. De- 
imet, 50 High,SuiteLL7-A, Buffalo, 


BUMPER Sticker Printing Device. Cheap, 
nple, Portable. Free details Bumper, 
22791(LMC), Tampa, FL 33622. 


PROFITABLE Gold Foil Printer, Person- 
ize business cards, pencils, matches. Free 
E T POB 24986(LMC), Tampa, 


PROFITABLE HOME BUSINESSES. 
Become EY Successful. FREE 
Details. Kambic Publications, Dept. 118301, 
Box 662, Naperville, Illinois 0. 


WATCHES WHOLESALE, For more info. 
write, S.L. White, Р.О. Box 1501, Atlantic 
City, NJ 08404. 


MBOHANICALLY inclined individuals 
ігі h Weel its operating 
i Manufacturing business Without ре 

ent write: Businesses, 92-P Brighton 
th, Brooklyn, NY 1123 


ALUMINUM SCRAP - cle - SELL 
IR $25.00/POUND! Free information: 
dustrial, PS11, Вох 127, Alexandria Ва) 
ew York 13607. 


it. Free Sale: Kit Catalog. Эр tale ht, 

ree Sales Kit Cataloj 1 
7, 156 Fifth Avenue, New Tues NY 
10. 


RECONDITION JUNK BATTERIES. 
,000 year, spare time! Easy. Free Infor- 
tion. Owen, 771 К, Battle Ground, 
hington 98604. 


MAKE PVC PIPE FURNITURE. $30,000 
› spare time! Easy. Free Information. 
n, 771 P, Battle Ground, Washington 


” SCREEN 
TV—Don't be fooled by 
ip imitations! . . . “Build and sell the 
А ie and screens eer и 


187A Cy- 
ess St., Throop, Pennsylvania 18512. 


PREPARE Tax Returns-Policeman Al- 
bert Myers made $2,000 his very first sea- 
son. Train at home. VA Approved. National 
Tax School, Monsey 1M! PNY 10952. 


TV WRIST WATCHES, tracing tele- 
phones, illuminated greeting carde -New 
ports Newsletter lists thousands more. 
Foreign manufacturers seek American 
distributors. Free details. International 
Intertrade Index, Box 636-P, Newark, NJ 


MAKE $100 A DAY selling Greeting 
Cards to stores. No Experience. No Invest- 
ment. No Deliveries. No Collections. Free 
information and sample cards. Moderne, 
пае. 3855 N. Lincoln, Chicago, IL 


STARTING MAIL ORDER BUSINESS. 
Free Information. Elkins Home Business 
Publishi: (Company, 820 Imperial Drive. 
Gastonia, 


$20,000 MONTHLY possible, home 
money making program. Free details write 
to: Ken Martinez, Box 7781, Tucson, AZ 


SOLAR Heating learned quick! 
home! Free information. Empire Sci ‘Soak 
Box 1014s, Jupiter, FL 33458. 


PIANO Tuning learned qu cam at home! 
Free information. Empire School, Box 1014, 
Jupiter, Florida 334! 


700,000 BARGAINS, Mail Order, 
Home Businesses, Free Details. American 
Moneymakers, Box 8356PS, Tampa, FL 
33674. 


r1 LEARN CLOCK REPAIR $$$ 
Free Information Write: School of Clock 


Repair, Rm. 10 Squire Village, 7 Cam- 
bridge Ct., Toms River NJ 08753. 
HOW TO CREATE your successful plan 


for more money! Millionaire reveals secrets. 
Box 601-AB, 


BIO MONEY. Fr: n. Millions, 
2850 Ocean Park, Box Bots F, Universal 
City, CA 91608. 


EARN $25.00 HOURLY REPAIRING 
Chairs. Begin immediately. Details free. 
Bokor, 1255 Post, San Francisco, CA 94109. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Write for free book, plus details. 
Mail Order Associates, Dept. 93, Montvale, 


MAKE ADDITIONAL INCOME and have 
tax write-offs. FREE information. Contact. 
ут C., P.O. Box 222, Harbor City, СА 
90710. 


BORROW $30,000 without interest! All 


eligible. Repay anytime. Free details! Info- 
house - '5osPshb, Sutter, San Francisco, 
CA 94102. 


MAILORDER home business. Six figure 
income possible! Free details. Angel De- 
lights Box 1014-P Ames IA 50010. 


5 ELECTRONIC 
ASSEMBLY BUSINESS 


Start home. spare time, Investment, knowledge or 
‘experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals. Unusual business opportunity 


FREE: Complete illustrated literature é 


BARTA, Box  248-SA 
Walnut Creek, Calif. 94597 
100.000 A YEAR OPPORTUNITY 
Learn Where fo Find Valuable Metals. How to Identity. Тез! 
Separate, and How & Where о get Best Prices. Learn about à 

Home-Mage Thermc Lance that cuts through Anything 
About Precious Metals.. Erone Meus. 70 Page Mana 
A pet You. Business А Опсе Only stai rom DKS 
PUBLISHING. Price S13. P'O. Box 2347 Dept. Vero Beach 
FL 32961 Send Today! 
Satisfaction Guaranteed! 


YOU CAN BECOME PART OF THIS 
$5 BILLION A YEAR BUSINESS 


MONEYMAKING 
OPPORTUNITIES 


GET RICHI Secret law smashes debts 
- - - brings Cash credit! FREE report!! 
WealthKitS, Billings, NY 12510. 


PROFITABLE Gold Foil Printer. Person- 
alize business pencils, matches. Free 
MM Gold, РОВ PASSGLLLD), Tampa, 


EARNSS build your own saw sharpenii 
machine. Free information. Eze, PO. 
Box 6004, San Bernardino, CA E 


“MAKING IT RICH IN THE 1980's” 
Experts shows how. Free details. Wevco 
Books, 3028 Ryan St. Dept. 171-PS, Lake 
Charles, LA 7 


BARGAINS Below Wholesale! 
Мап iquidations .,. Closeouts . . . 
Job Lata... Sage Samples Free Details 

inhunters! tunities, Box 7: ^ 
Holland, Michigan 49423. 


SELL BADGE MACHINES. BADGES 
and SUPPLIES eight Sizes. Debbeler 
MFG., 3912-S West McKinley, Milwaukee, 
WI 53208. 


CRUSH DEBTS Build financial secu- 
rity! Free details! Tandem. Box 54904-B, 
Tulsa, OK 74155. 


puntos neapenstve,plonsant practical Pros 
уе, it, 

ie UTE Planer’ Box 1657. Bren- 

TX 77833. 


RECYCLE COPPER COILS! $108/day! 
Free information. Hampton's, Box 1657, 
Brenham, TX 77833. 


PENT. POWERFUL, ACCURAT. 
pests. Target, plinking, thrilling spo 
breath gives amazing power! Pierces. 


aluminum, 125 steel darts.carry case, instructions. 14 


stound friends! Compressed » 
plywood! Rugged -38 cal Brow. 0 


BATTERY Rebuildin; 
$326.00. Manual $65. bora Re l- 
able. SUN BATTERY, 10415 98, Sebring, 
Florida 33870. 


Tools, Instructions 


$100,000 for one book! Non-fiction sells! 
Put your specialized knowledge into book 
form and earn. Publisher needs 160 new 
К fiction books. computers, how-to's, 
ealth, popular psychology, business, etc. 
kman Publishers, Box P754, Waianae, 

HI 96792 


MAKE $22.50 hourly. Produce rubber 

gms, Equipment, know-how furnished. 
Free particulars, Write: 

RCM 1512 Jarvis, Chi 


EXPERTS agree mail order businesses 
are Gold Mines. Send $14.95 to: Satellite 
Information Service, P.O. Box 3433, Wind- 
sor Ont., Canada N8N 3C4. Dept. 4. 

FREE MONEYMAK- 
ма Kits! "8, Box 2029A, 
El Cajon, CA 92021. 


BETTER HEALTH 


а МАТЕЯ from НОМЕ DISTILL- 
ER, WATER WISE, Box 45981, "Centerhill 
FL 33514, (800)874-9028. 


DIABETES, Practical New Guide to 
Healthy Living, Dr. Anderson's carefully 
formulated hospital tested program. $8.9 
ppd. Midland Mail Marketing, 103 Godwin 


Avenue, Midlandpark, NJ 07432. 
AIR GUNS 


RWS 
PRECISION 
AIRGUNS 

PELLETS & ACCESSORIES FOR 
YOUNG ADULTS & ADULTS. 
NEW LIFETIME WARRANTY ON 
ALL RWS AIRGUNS. FOR 
DETAILED CATALOG SEND 
$1.00 TO: 


DYNAMIT NOBEL OF AMERICA INC. 
5 Stonehurst Court, Northvale, New Jersey 07647 


SPORTING GOODS 


5:37] 

Popular, 300" $10.97 
Magnum 350° range $11.97! 
B Super Mag, (2-riece 450 
59. 2.00 for above 


y modet! 
100f 35.95/| 


argets! carry 
freebies)! Buy 


post If broken in 25 yrs. 
we'll replace! HOUSE. OF 
WEAPONS, INC. Вох 794. P3, 
‘tah 84603. Send cash; 
d ба МС. Buy 17515 only 
S145 PP: MED.” DELIV 


models: 


MONEMBEB 1083 | 301 


YOUR OWN FIGHTERS 
TROPHY 


Gol Colored, beat auteni ropes 6° igh 
I5 letter атту our choice. Serius or mesg 
amps, (Pace, Winner, your same, waner 
‘ver bos, wile, lines. Fc Send $6 00 cash, 


RO. Box 1605 
Pontiac, MI 48056 


FIELD GLASSES, TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains. Lenses, Prisms, Tele- 
scopes, Binoculars, ete, Jaegers, 6910 Mer- 
rick Road, Lynbrook, NY 11563. 


TELEPHONES 


DISCOVER UNIQUE, QUALITY, TELE- 
PHONES for home and office. Catalog 
$2.00. Sound Advice, Р.О. Box 14695, Phoe- 
nix, AZ 85019. 


GOOD EATING 


ONLY $1.75. Six FAMILY Italian recipes 
featuring rice balls. Chiarelli Enterprises. 
Box 38163, Dallas, Texas 75238. 


STAMP COLLECTING 


FREE Surprise collection with approvals. 
Jay. Box 2130, Petaluma, CA 94: 94953. 


р! 
25e, Approvals. Cornetta. РОВ 1509-P. 
Lake Placid, FL 33852. 


S. Stamps on approval. Chester, 
558. Philadelphia, РА 19111. 


2,000,000 STAMPS, 150 Countri 
AO Belden, Box 4149, Dearborn, MI 
48 


FREE World-Wide Packet. Penny ap- 
provals. Froehlich, Drawer 968-B, Morton 
Grove, IL 60053. 


ELECTRONICS 
НЕН FREE! FREE! FREE! FREE! 


THOUSANDS OF SURPLUS 
ELECTRONIC PARTS À 


SEND FOR OUR NEW 
1983 PARTS CATALOG 
СОВР 
905 З, КУС Ave. 


Р.О. Box 20406 
Los Angeles Cai. 90006 


RADIO & TV 


FREE! 
Е! FREE! 


FREE! 
FREE! 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 


SATELLITE TELEVISION: Receivers 
$300, Dishes $100, LNA's, downconvert- 
ers, etc. Catalog, $5.00. Satellite Systems, 
Dept. S., Box 184, Milpitas, CA 95035 


TELEPHONE MUSIC ON HOLD 
Components cost under $5.00. Parts list 
and instructions $7.00. Р.М. Communica- 
tions, Box 4188, Middletown, New York 
10940. 


AGENTS WANTED 


SELL famous Rawleigh Products. Take 
orders quality home products. Sales Kit 
$29.00 catalog and details $2.00. Raw 
РО. Box 195-PS, Darlington, WI 5 


BOOKS & MAGAZINES 


ч selecting 
and serving wine. German, French, Italian, 
Californian. Easily read book tells how. 
Money back guarantee. Send $5.— Miika 
Enterprises, Dept. P113, P.O. Вох 578370, 
Chicago, ILL. 60 


WHY Factories Close. Free pamphlet 
with $1 trial subscription to biweekly so- 
Gialist newspaper. The People (PS), 914 
Industrial Ave., Palo Alto, CA 9. 


FREE CATALOG: 160 Se Ren 
books. Save money. Mostly $2.00 to $5.00. 
Andran, 214 Rhea Circle, Lakeland, FL 
33803. 


OUT Of Print Books Found, Send Wants. 
Booklook, 518 Maple Ave., Warwick, NY 
10990. 


NUCLEAR PATENTS 


Copies of U.S. Nuclear Reactor Patents with 
all drawings, descriptions, claims. Over 100 
pages. $7.35 postpaid. ALSO AVAILABLE— 
historic gas auto patents (100 + pp) and elec. 
auto patents (100 + pp), $7.35 each postpaid 
Pittsburgh Patent Publications A2 
P.O. Box 99878 Pittsburgh, PA 15233 


TOYS & GAMES 


1001 THINGS YOU CAN GET FREE! 
Gameworld, Р.О. Box 892, Sharon, PA 
16146. 


BEAT THE MARKET. An educational 
fan-game made from actual stock record 
$11.95. К Games, Р.О. Box 5006: 
Tucson AZ 85703. Money back guarantee. 


JOKES & NOVELTIES 


оета Мота! в [елчи N lovelty cae 

1600 Jokes, Tricks, Science, Spor 
EN Johnson-Smith. Cen PC 
Clemens, MI 48043. 


MAGIC TRICKS, PUZZLES 


PROFESSIONAL Magic! Huge uot 
over 1,000 tricks and books. $2.50. Нап] 
Lee's Magic Factory, Dept PS11, 24 Lin- 
coln Street, Boston, MA 02111. 


BRAINTEASER 


What ONE shape can cast these THREE 


shadows? It makes а great logic problem for 
students. For a small wooden model of the 
shape, send $1.50 + $.50 for postage and 
handling to 

Trishape, PO. Box 1003, Franklin, PA 16323. 


COINS & CURRENCY 
MIXED Indian and Lincoln cents 


100 
1920's and older $10.00. Wesley Rood, Box 
171B, Waukon, Iowa 52172. 


208 | PRPHLAD SRIENSE 


PENNY approvals! Regardless Catalogue! 
Kloster, 4164 52nd, San Diego, CA 921 


FREE 100 Canada with request of world 
wide approvals. Briner's, Р.О. Box 5607, 
San Mateo 94402. 


SATELLITE Systems, Build, Save, Send 
$1.00, Refundable. Маро Electronics, Box 
316AA, Cadillac, М! 


CB AU 


„Св Radio Books, Kits, Modifications, 
$1.00, Refundable, APS, POB 
IPS, Newport, RI 02840. 


35 DIFFE 
Stamps $1.00. Winchester 
3592, Mansfield, Ohio 44907. 


tamps, Box 


CB MODIFICATIONS, conversions, 
lans, kits. Catalog $2. CBCI, Box 
Phoenix, AZ 85046. 


U.S. BARGAINS! SCARCE OLD 
STAMPS, SOMEWHAT IMPERFECT. 
AFFORDABLE, APPEALING. SURPRIS- 
INGLY UNCOMMON APPROVAL FOR 
ADULTS. Rivertown. ept. 1525, Ada, 
Michigan 493 


U.N. 8 mint sets $1.00! Approval 
don Davison, Contoocook, NH 9 


Gor- 


COMPUTERS 


nd for free list of. 
st software. Enter- 
NY 11801. 


BUSINESS SOFTWARE PACKAGE 
$59.00 FOR TI-99, COM-64, ATARI, 
МС-20, TOLL-FREE 1-800-221-7171. 


DIFFERENT US, 


SATELLITE TV 


SATELLITE TV RECEIVER BREAK- 
THROUGH! Build your own commercial 
quality receiver now! Instruction manuals, 
schematics, circuit boards! Send stamped 
envelope: Box 25647, Dept. 2 
‘Tempe, A 

12 SATELLITE DISH AND POLAR 
MOUNT. Total weight 125 LBS, For 
$169.00. For information send $4.95 (Re- 
fundable u.p.) to: Satellite Operational 

. РО. Box 2002, Titusville, FL 


TV ANTENNA. Build г 


Young 
Weatherford, 


DI 
affordable, effective, 
trated brochure $5.00. Sharp 
Drawer N. Lewiston, CA 96052. 


EDLIN SPECIALTIES 
CORPORATION 


Quality satellite systems at reasonable 
prices. Dealer inquiries invited. 


P.O. Box 721 
Lebanon, IN 46052 
317-482-6993 


SATELLITE 
TELEVISION 
SYSTEMS 


* Super programming 
Heaviest of its kind 


Dealerships available 
We manufacture sizes ranging 8’. 9', 11’, 
14’, 16°, 23". 
Francis Enterprises, inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 


TRS-8O COMPUTER DISCOUNTS. 
Lowest prices anywhere. Free price list. 
Radio Shack. 175A Delsea Dr. Vine- 
land, NJ 08360. 800. -0426. 


SONG WRITER 


POEMS-SONGS WANTED. Free Pul 
КТО СУКМЫЙ вау Music, 
7438-PS, Sarasota, FL 38578. 


POEMS Wanted EM Nashvill| 
Music Productions, Box 40001-PS, Nash 
ville, TN 37204. 


COMPOSING AND 

Immediate Replies. Betty's Music Makers 
6994-15th Avenue, North Dept PS, St. Pd 
tersburg, Florida 33710. 


EMPLOYMENT INFORMATION 


LEARN DOMESTIC Refrigeratio: 
$50,000 per year no more layoffs. Fra 
chised opportunity, Post, Box 19931, Ho 
ton, TX 17024 


GOVERNMENT JOBS - Thousands 
vacancies must be filled immediately 
076 Bt to $50,112, Call 716-842-6000, Ext 


. .. $20,000-$60,000 +. Fre 
Report! Employment, Box 19760 ЕК indi 
napolis, IN 46219. 


ASIA Mid-East professional job listing 
75 to 100 jobs each issue, twice month 
З months—$39—sample $5.00, Guara 
teed. Alexander & Associates, Box 34! 
Thornhill, Ontario L3T 4A2. 


SAUDI ARABIA. 126 pages of vital info 
mation. 400 employer's. Guaranteed. Sen 
$7.50 to: R.D. Lemons, Box 6805, Thoi 
sand Oaks, CA 91360. 


AUSTRALIA NEEDS YOU! Jobs! Trai 
portation! Dew ood COMPUTERIZEI 

REPORT. $2.00. Wanderlust, 561 Сатр 
bell, #303, Richardson, Texas 75080. 


SPECIAL SERVICES 
TION On Anything. Ferguso 


INFORMAN 
Research Specialists. 60-15 Woodside Avg 
nue, Woodside, NY 11377. 


TI99/4A PROGRAMS. Mathwars, Yahd- 
see, Fetchnsketch, Hangman, Manster 
maid, Bumpus. $7.00 each on cassette, Softi, 
14 Dartmouth, Avondale, GA 30002 


DO YOU FORGET BIRTHDAYS? Let 
remember for you! Details $1.00—Remind 
ers Club, Summer Street, Yarmouthpo 
MA 02675. 


GAMES. Create your own in BASIC. 
Fundamentals plus five action games. 
$10.00. D.R. Carpenter, 26A Chelsea Ridge 
Drive, Wappingers Falls, NY 12590. 


RECORDS, TAPES, ETC. 


RECORDS - TAPES! Discounts to 73%; 
all labels; no purchase obligations; news 
letter; discount dividend certificates; 100% 
rantees. Free de Discount Music 
Club, 650 Main Street, P.O. Box 2000, 
Dept. 4-11 ew Rochelle, NY 10801 


SUBLIMINAL 
TECHNIQUES 


© Stop Unwanted Habits € Personal Pressures 

Confidence & Success & 
why SCWL Techniques are 
gaming such extraordinary popularity over 
hypnosis - Send Today for exciting FREE 
brochure Midwest Research, 6515 Highland 
Road. Sune 203-24 Pontiac, Mich 48054 


VIDEO EQUIPMENT 


VIDEO MOVIES. Everything imaginable! 
Bargains! Catalog $1.00. Tower, Dunkirk, 
13. 


MD 207; 


WORLD WAR Ii history and combat on 

video tapes. Brochure $1.00, Sase. Conifer 

Productions, Ltd., E. 9209 Boone, Spokane, 
WA 99206. 


VIDEO Film. Top film, Wholesale pri 
Send $1.00 for order information. Ameri- 
can Video, 1844? North Mariposa Ave., 
Los Angeles, CA 90027. 


MUSICAL INSTRUMENTS 


CATALOG for makers, repairers of 
stringed instruments. Imported tone-wood, 
tools, parts, accessories, strings, cases. Fine 
European instruments and bows. Catalog 
50e, includes 10% discount certificate. In- 
ternational Violin Company, Ltd., Dept JW, 
bU W. Belvedere Ave., Baltimore, MD 

1215. 


IMPORT-EXPORT 


START AN Export Service. World-Wide 
portunities! Details 25e, Preston's, 511- 
Glenwood, Buffalo, NY 14208. 


MORTGAGE AMORTIZATION SCHE! 
ULES. Send $3.50, Loan Balance, Monthl| 
Payment, Mortgage Ten Term (Years), Intere: 
Rate. Tritek, Box iang 
Park, NC 27709. 


DISTRIBUTORS WANTED 
UNBELIEVABLE Profits selling Info 

mation by Mail. Free Details, 

Books, Dept PS10, Princeton, lowa 52764 

REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/Foi 
warding. Mail Drop, Box 18039PS, Orland 
FL 32860. 


LOAN BY MAIL 


BORROW $500 - $500,000 cash immed} 
ate processing. Send stam; envelop 
'B&T, Box 532894-S, Grand e: 
75050 
IMMEDIATE Loans to deserving individ 


uals refused elsewhere. Many plans ii 
cluded. us! Associates, Box 98-P 
Brooklyn, NY 11235. 


FROM 

ANY amount, any worthwhile purpo 
within 30 days. Competitive Rates. Al: 
Money Agent. No experience - own ho 
National Company to assist every wi 

ssible. No Gimmicks! Free Details: DFQ 

ері. 11-C-11, 1145 Reservoir Avenus 
Cranston, Rhode Island 02920. 

BORROW $25,000 “overnight.” Any 
pose. Keep indefinitely! Free epe By 
cess Research, Box 19739-FK, Indianapoli 
Indiana 46219. 


BORROW $30,000 without interest! A| 
eligibl ау anytime. Free details! Dn 
house 533 Sutter, San Franci! 
CA 9410: 


BORROW $300-330,000 Interest Frej 
Keep Indefinitely! Free report! Writ 
American, 1601 Main, Plainfield, IN 461 


CASH Loans—Borrow By Mail $250 


$25,000. Free Details; Application 
Moneymasters. D-116, Box 337, Aberdeei 
NC 28315. 


Mail! Free Details! 


BORROW By 
PS1183, Box 2398, Sandusky, OH 


$100,000! Instant 
ly! No Co- dE Rush Stamped En- 
lope! Financial, Box 5487 (PS), Richard- 
, TX 75080. 


WINEMAK| ING 


INEMAKERS—BEERMAKERS Free 
talog. Fast Service. Large Selection. 
aus, Box 7850-N Independence, MO 
53. 


BREWERS Quality Sup- 
les, Free Catalogue. Village Store, Box 
1PS, Westport, MA 02790. 


Е BEERMAKING BOOK plus cata- 
. Finest equipment, Ingredients. One- 
у Service. Fully guaranteed. SPI, Box 
LS, Chapel Hill, NC 27514 


IEMAKERS 
(OL. Free catalog, Equipment Sup- 
es, Continental, Box 188-PS, Cassel- 


, FL 32707. 
vy Free Specialist Catalog! 


wsletter. William's, Box 461-P11, Oak- 
d, California 94604. 


LOTTERIES 


WIN MILLIONS in Canadian Govern- 
ment lotteries. For free information write: 
Canadian Gold Club, Р.О. Box 324, Sta- 
d А, Windsor, Ontario, Canada N9A 


WIN MILLIONS in Canadian lotteries. 
Lowest prices. Same day service, Pree de- 
tails plus FREE OFFER. Lucky 
Buck (PS), Box 171, Station W., Toronto, 
Canada M6M 422. 


WIN MILLION DOLLARS prize money. 
Details. Empire, 323 Franklin, Suite 804 
E-36, Chicago 60606. 


AUTHOR SERVICES 


PUBLISH Your Book! Join our succe: 
ful authors, Publicity, advertising, beauti- 
ful books. All subjects invited. Send for fact- 
filled booklet and free manuscript report. 
Carlton Press, Dept. PSW, 84 Fifth Avenue, 
New York 10011. 


EDUCATION & INSTRUCTION 


INEMAKERS - BEERMAKERS — 
sh Stocks. Fast Service. Free Catalog. 
rien's, Box 284A, Wayne, IL 60184. 


ЕЕ ENCYCLOPEDIA WINEMAKING 
ermaking, Supplies, Equipment Тоу. 


nts. Vynox, Box 815498, Rochester, NY 
ns 
INEMAKERS - Beermakers: Free Il- 


ев. Semplex, P.O. 
MN 55412-0276. 


4 page catalog, 
South Chatham, 


trated catalog of suppli 
x 12276H, Minneapol 

ERMAKERS Free 
Brewers, Box 113 
02659, (617)432-5417. 


BUY IT WHOLESALE 


„ООО BARGAINS Below Wholesale! 

ny Free! Liquidations . . . Closeouts! 

Job Lots Single Samples. Free 

jails. Worldwide Bargainhunters, Box 
0-В, Holland, MI 49423. 


saw, Three-Wheeler, 


е 
nd $1.00— Wholesale 


ҮП 


ers Supply, Box 157711, Dorchester, 
MERCHANDISE INT. 
TALOG. Famous name brand products. 


to 80% off. $1.00. Saveco, SR2, Coulee 
у, WA 99115. 


BOLD and Silver. Details $5.00, refunded 
storder, Domfor International Marketing 
rporation, 340 Silvergrove Bay, Calgary, 
berta, Canada, ТЗВ 4R5. 


CLOSEOUTS! Wholesale! Overruns! 
eebies! Information (stamp): DDN, Box 
152-G, Ferndale, Michigan 48220. 


FOREIGN NEWSPAPERS 
WORLDWIDE English Newspapers. 65 
untries! Sampler: 4/$2.98. ЕЕ BRO- 


IURE, Multinew: Mes Box DE-3A, 
a Point, Califori 


BUSINESS SERVE 
INCORPORATION INFORMATION 


EE. COMPLETE KIT. INCLUDES 
JAMS. CALL NOW (800) 345-CORP 
PRINTING SERVICES 


'HERMOGRAPHED Business Cards, 
wee PJ, Box 134, Barberton, OH 


HYPNOTISM 


pnotism. Sleep Learning Publi- 
on DLE Box 487 Anaheim, CA 92708 


FREE Hypnotism, Self-Hypnosis, Sleep 
irning Catalog! Drawer P8400, Ruidoso, 
И 88345. 


nosis Sleep-Learning Catalog. 
12, (ЕТ) Ventura, Sherman Oaks, СА 


BELF-HYPNOSIS CASSETTES. Free 
alog. 100+titles. 56 McGuire, Trumball, 
06611 


ROW to, improve your Tife with self- 
pnosis. AMI, Box 29604, Minneapolis, 
V 55429. 


PERSONAL 


MAGIC CHARM. Makes your dreams 
ne true. Comes with instructions. Send 
41 to: Magie Charm, P.O. Box 2343, 
w York, NY 10185. 


“JET/GAS TURBINE CAREERS!" 
Homestudy courses—theory, maintenance, 
overhaul AMERICAN JET SCHOOL, 

Dope ie Darby, Montana 59829. (406) 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


PREPARE to better handle your busi- 
ness, political and social opportunities. The 
Blackstone School of Law has met the law 
training demand for almost a century. 
Information: 307 No. Michigan Ave., Chi- 
cago, IL 6060 


DEGREE 

IN Management, Economics, Philosophy 
Business Studies, Credits and Experience 
accepted. Prospectus (airmailed $2.00) Rej 
istrar. Sussex COLLEGE OF TECHNOL- 
OGY, HIGHFIELD DANEHILL, SUSSEX, 
ENGLAND Rh17 ТЕХ. Founded 1969 stu: 
dents worldwide. 


REISCH WORLD WIDE COLLEGE 
AUCTIONEERING, INC., World's Largest. 
Free Catalog. Approved for VA. Modern 
Auction Library "FREE" with enrollment 
515-423-5242, Col. Gordon E. Taylor, P.O. 
Box 949, Dept. 3, Mason City, IA 50401 


NONPROFIT foundation helps inventors. 
Widest range of services. Free recording 
forms. Free evaluation, Affiliated Inven- 
tors Foundation, 501-A Towa, Colorado 
Springs, CO 80909 ог Call toll free 1-800- 
525-5885. 


CARTOONING 


CARTOON for Fun and Money 
booklet!! Cartoons, Box 40614B, 
Michigan 48240, 


MODERN Cartooning Taught by Mail 
Write for Free Brochure. Cartoonerama, 
Box 263-XN, Branford, CT 06405. 


LEARN Sign Painting- Free Catalo 
Kaufmann Supply, Centertown, MO 65023. 


DETECTIVES 


DETECTIVE Profession, easy home study; 
free tie-tack or lapel pin, certificate, future. 
Professional Investigators raining School, 


Dept. CB, Р.О. Box 41256, Los Angeles, 
CA 90041. 


FINGERPRINTING - exciting scientific 
career. Home study course teaches every- 
thing. Certificate on coi к Мапу 
openings, prepare now Professional Inves- 
tigators Training School, Dept. FP, РО. 
Box 41265, Los Angeles, CA 


NEED Venture Capital for your projects? 
Investors, Р.О. Box 8735, Trenton, NJ 
08650. 


LEARN how to economically MANUFAC- 
TURE your new product Use the same 
organization that has advised major cor- 
porations for 40 years. Send for complete 
details and sample report. CTS Associates, 
P.O. Box 1537, attis С Creek, MI 49016. 


INVENTIONS WANTED 
EARN ROYALTI 


JES, NUPRODUX INTER- 
NATIONAL, 1377 K 141, WASHINGTON, 
DC 20005. 


INVENTIONS Developed Marketed. Free 
Invention Certificates. MANUFACTURERS. 
REPRESENTATIVE, Suite 3615-PS, Wool- 
worth Building, New York, NY 10007. 


LEARN how to offer your invention for 
sale or license. Free Booklet Outlines pro- 
cedures, royalty rates, requirements, Кевв- 
Је Pooh иран, -T.IW, Fremont, 


PRIVATE DETECTIVE or 
TECHNICIAN training at home. Detective 
Kits. Badge, Diploma. GLOBAL: 
Box 191PS, Hanover MA 02339. 


DETECTIVE—Exciting profession. Use 
secret equipment; Diploma. Free details— 
ROUSE, Dept. PS310, Box 2469, Costa 
Mesa, CA 92626. 


OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth. Rings, Diamonds, Watches, Silver 
Platinum. Mail Articles Today. Free 
with Information. Chicago Gold & 
cious Metals, 6 E. Monroe, Dept. 357, 
Chicago, 60603. 


EARN DOCTORATE DEGREE. Earn 
PhD in only 3 days. For complete home 
study program & exam, send only $5 to: 
Clayton Theological Institute, 129 Mt. 
Whitney Way, Clayton, CA 94517. 


LOCKSMITHING, Universal School of 
Master Correspondence And Shop Train- 
ing. Box 214652, Sacramento, California 
95821 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507. 


ELECTRONICS Degree (BSET) by cor- 
respondence. Grantham College, 2500 La 
Cienega, Los Angeles, СА 90034 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s Free re- 
vealing details. Counseling, Box 389 PS11, 
Tustin, CA 92680. 


TERMPAPER catalog — 306 pages 
15,278 topics! Rush $2.00. RESEARCH, 
11322 Idaho, #206KR, Los Angeles, 90025. 
(213) 477-8226. 


DRAFTING is a great career! Train at 
home in spare time. Free facts. Write: 
North American School of Drafting, Dept. 
FCCAS, 4 4400 Campus, Newport Beach, 

9266 


COLLEGE DEGREE BY SPECIAL 

of EXISTING Credits & Job 

Experience. Fast. (614) 863-1791. Box 
13151-511, Columbus, ОН 43213. - 


INSTANT MEMORY 


жау to remember 
А short, ги подо ol эсир а ренина 


ju forget. Discover your natural ability to 
recall renting Send for fe information to 
INSTITUTE of ADVANCED THINKING 
-"ASPS VialaPaz, Pacific Palisades, CA 90272 


MASTER THE SCIENCE 
OF MAIL ORDER 


Learn skillful ad writing, marketing tech- 
niques, direct mail know-how. New program 
helps you learn the ropes, avoid costly mis- 
takes. Write today for exciting details: 
RICHDALE COMPANY 
70 NORTH CENTRAL AVE. DEPT. 1 
RAMSEY, NJ 07446 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
Information. Rose Industries, 29-Y East 


Madison, Chicago 60602. 
WATCHES, CLOCKS 
LCD watch, $2.50. Penwatch, $3.60. Cat- 


alogue $1.00. Reliant, РО. Вох 33610, 
Sheungwan, Hong Kong. 


CLOCK and Watch Repairing books, 
tools, materials. Free book catalog. North 
American, Вох 77-BL, Fox River Grove, 
Illinois 60021. 


OF INTEREST TO ALL 


FOR INVENTORS 


FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
Woolworth Building, 233 Broadway, Suite 
3612-N, New York, NY 10007. (212) 267- 
5252. 


INVENTIONS, IDEAS, NEW 


PRODUCTS WANTED FOR 
presentation to industry and exhibition 
at national technology exposition. Call 1- 
800-528-6050. Arizona, 1-800-352-0458. 


Ext. 831. Or Write: 

INVENTION INC-PS. 
701 Smithfield Street 
Pittsburgh, PA 18222 

PATENT IT ECONOMICALLY! Free De- 


tails. M. Rainer, 2008 Fondulac, Richmond, 
VA 23229. 


PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Desci Я 
Box 392PS, Millwood, NY 10546. 


INVENTORS: Free information on offer- 


ing your invention for sale. Kessler Sales 
Corporation, C-7-FI, Fremont, OH 43420. 


INVENTORS! PROFIT FROM YOUR 
TALENTS! Complete guide $3.00. Beacon 
House, 45 Mary Ann Drive, Worcester, MA 
01606. 
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NEW IDEA?? If you have clever new 
IDEA, INVENTION, or IMPROVEMENT - 
We'd like to review it. STRICTLY CONFI- 
DENTIAL - FREE Disclosure Forms. Ameri- 
can Patent Research Corporation. RE- 
SEARCH, PREPARATION, NEGOTIA- 
TION. 1-800-257-7880, New Jersey 1-800- 
322-8650. 


INVENTIONS WANTED. 
FREE CONSULTATION e NO IDEA TOO SMALL. 


on how register your do, 
AMERICAN BUD lange A 
(413) 568-3753 


WANTED TO BUY 


GOLD bearing scrap, silver, platinum, 
mercury, tantalum. Assaying service. Gold 
Refiners Int'l, 1-800-932-1010 toll free. 
(617-326-3442 in Mass.) 


CATALYTIC converter materials from 
autos. Top prices и, Need agents. De- 
tails—American Recyclers, P.O. Box 11, 
Mitchellville, TN 37119. 


HEARING AIDS 
Giant Savings. 30 days 
Riteway, Box 504518, Chicago, Ik 60659. 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, 
IL 61104. Call 1/800/323-1212 Toll Free 


ЗАМЕ Half On Brand Names. LeBarron 
шашу RR7P, Saratoga Springs, NY 
12866. 


@ HEARING AIDS 

Y2 PRICE CATALOG FREE! 

I SUPER SAVINGS! Newest. Finest, All 

pes. Buy DIRECT & save up ro HALF! 

o salesmen. Sold by АІН MAIL оп 

Wie TRIAL. FREE Catalog. Write: 
eat 


" 9530 Langdon Ave., 
Пра Cal. 91343 
[Not sold in California. 


HEARING AIDS! 


SAVE 50% 
* Ali types of Aids 
* Try our all іп the ear 
* 30 Day eh . z No Salesman 
* Free Catalog e Wr 
BETTER HEARING 
Box 537- 69A 


Brookport, IL 62910 
RUBBER STAMP 


Order "CUSTOM МАРЕ” 


RUBBER STAMPS 


UP TO 4 LINES only $295 
(Max 30 letters perline) aa. ppd.| 


Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 


1101 Window Replacement Таке advantage of the energy 
savings possible with new windows. This 16-page, full-color 
folder illustrates and describes different styles of replacement 
windows available from Andersen Corp. Free 


1102 Serve Your Community, State, and Country When 
natural disasters and other emergencies strike, you can be 
there to help. Booklet from the Army National Guard gives 
information on college tuition assistance, part-time pay, and 
many other great benefits, Free 


1103 Stapling Reference Guide This handy guide from 
Arrow Fastener Co., Inc., gives information on the selection 
of stapling machines and staples to fit all your fastening 
needs. 50¢ 


1104 BasementDoor Replacement Brochure from The 
Bilco Co. tells how an attractive, easy-operating, lasting steel. 
basement door can increase the usefulness and convenience. 
of your basement. Free 


1105 Portable Refrigerator Brochure from Bush House de- 
scribes Kool Mate—a portable iceless refrigerator and warmer. 
Simply plug into a cigarette lighter of your car, truck, boat, 
or plane, or into any 12-volt system. An adapter is available 
for standard 110-volt household current. Free 


1106 Repair Guides You name it, this catalog from Car- 
‘books has a book to tune it or fix it. Manuals and technical books 
for cars, trucks, boats, planes, motorcycles, and more. $1 


1107 Money-Saving Vehicles Color brochure from Carl 
Heald describes trail bikes, Trykes, three- and four-wheel 1⁄4- 
ton dump trucks, tillers, row-crop adapters, and log splitters. 
Free 


1108 Energy-Efficient Building System This 40-page, four- 
color catalog with a 16-page plan-book insert featuring nu- 
merous photographs of Cathedralite homes gives information 
оп Cathedralite's building system, home construction, and 
customer services. $6 


1109 Garage-Door Openers Full-color pocket booklet gives 
all the facts оп garage-door openers. A handy comparison 
chart identifies 15 features and benefits and matches them 
to six Chamberlain garage-door-opener models. Free 


1110 Carbide Blade — Sanblade, a unique industrial-quality 
carbide-tip blade, saves time, money, and energy by sand- 
ing while cutting. It's designed with oversize carbide tips to 
ensure long life. Get the word from Clemson Group. Free 


1111 RV Products This detailed information brochure from 
Coachmen includes floor plans, descriptions of features, and 
color photographs of exteriors and interiors for all Coachmen 
recreational vehicles. Free 


1112 Folding Trailer Full-color, 12-page brochure from 
Coleman describes features, floor plans, accessories, and 
specs for all 1983 Folding Camping Trailer models. Free 


1113 Liquidation Close-out Bargains А periodic bulletin 
from С.О.М.В. Co. shows the latest variety of consumer prod- 
ucts being liquidated at big savings. $1 


1114 Personal Computers Detailed color brochure from 
CompuServe, America's largest information service for 
personal-computer users, tells you how to get the most from 
your persona! computer. Free 


1115 Wood and Coal Stoves Се! this complete catalog 
of Federal Wood and Coal Stoves and inserts from Consoli- 
dated Dutchwest. Features include windows, brass trim, 
and ash bins. $1 


1116 Home Building This 52-page, full-color catalog 
from Curtis Homes, “Today's Most Affordable Home Building 
Program,” provides information on the construction, mater. 
ials, and credit to make homeownership possible. $2 


1117 Lower Your Thermostat Gain up to 50,000 Btu per 
hour from your fireplace. A leaflet from CWC Textron gives 
full details on the Ironwood Fireplace Stove—as heat effi- 
cient as many smaller home furnaces. $1 


1118 SLR and Flash "Canon T50 is a fully automatic 35. 
mm SLR camera with built-in power winder and programmed 
electronic shutter. Full-color literature describes the Canon 
T50 and companion Speedlite 244T flash. Free 


1119 Fascinating Values For the hobbyist, gadgeteer, 
student, and educator, here's а full-color, 48-page catalog 
from Edmund Scientific, America's largest marketplace of 
optics, watches, magnifiers, magnets, and astronomy, solar- 
energy, weather, and physical-fitness equipment. Free 


1120 Wind Power for Your Home Detailed information 
from Enertech Corp. includes site analysis and planning. 
specifications on four different models, zoning and utility 
considerations, and the economics of owning your own wind- 
powered electric system. Free 


1121 Earth Anchors Booklet from Foresight Industries Inc. 
describes how Duckbill Earth Anchors hold down and pro- 
tect trees, sheds, swing sets, dogs, bicycles, motorcycles, 
Signs, and hundreds of other objects. Free 


1122 Furniture Plans А 24-page booklet from Georgia- 
Pacific Corp. includes plans for a sofa, outdoor chairs, plant 
stand, serving cart, and workbench, along with many more 
ideas and plans you can build with convenient Redicut 
materials. $1 


1123 Affordable-Home Plans Ноте Plans Advertising of- 
fers you a collection of home designs to satisfy moderate 
building budgets. One-, 11/2-, two-, and multi-story houses 
highlighted by Early American, Tudor, Spanish, Western, 
French, and contemporary facades are featured. $2.50 


1124 Cameras Full-color brochure features Nikon's entire 
camera system—from the professional F3 to the new sub- 
compact "One-Touch" L35AF. Free 


1125 1984 Automobiles This catalog from Oldsmobile 
features the Cutlass Cruiser and other great 1984 Oldsmobile 
models, Free 


1126 Ceiling Fans This 20-page, four-color brochure lists 
all Hunter Original, Designer Choice, Comfort Breeze, and 
new low-profile ceiling fans plus more than 125 distinctive 
accessories. Available from Robbins & Myers. $1 


1127 Microcomputers Color brochure describes Toshiba's 
new T300 personal-business 16-bit microcomputer. It fea- 
tures an Intel BOBB microprocessor, 192K of RAM, and high- 
resolution color graphics. Free 


1128 Wood Stoves Blaze King catalytic wood stoves and 
fireplace inserts set the standard for high heating efficiency, 
long burns, and low emissions. Color literature and graphics. 
from Woodcutters Mfg. tells why. Free 


1129 Solar Greenhouses — This color catalog from the Vege- 
table Factory provides information about a double-wall green- 
house with a heat-storage system that may qualify you for a 
40-percent federal energy tax credit. The greenhouse comes 
in many models and sizes, or you can get just the solar pan- 
els to build your own. $2 


1130 Skylighting Four-page brochure describes Venta- 
rama’s unique residential ventilating skylight. The versatile 
skylight is ideal for high-level or eye-level installation. Com- 
plete features are also described. Free 
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Please send cash, check, or money order made out to PoPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 
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The new Cutlass Cruiser. 
Room for 8 can still look 


good 


Introducing the first mid-size, front- 
wheel-drive Olds wagon ever—the new 
Cutlass Cruiser. 

It has 74.4 cu. ft. of cargo space, and, 
when you like, available room for eight. 
So you know it's practical. But even 
better, it’s an Oldsmobile. 

So you know it does more than just 
carry passengers nicely. With its stylish, 
contemporary lines, it carries itself quite 
nicely, too. The ride is smooth and quiet. 
The interior, handsomely-appointed. 


after 6. 


And it has a tailgate that lifts in one 
easy motion and a hinged window that 
opens separately for easy access to the 
rear compartment. 

The new Olds Cutlass Cruiser. Elec- 
tronic fuel-injected 4-cylinder, or avail- 
able V-6 gas. No other wagon carries it 
all off quite like this one. 

Some Oldsmobiles are equipped with 
engines produced by other GM divisions, 
subsidiaries or affiliated companies 
worldwide. See your dealer for details. 


Warning: The Surgeon General Has Determined 
That C es ing Is Danger our Health 


